-,
P

r \

{ H

- 2009 D&R #4 Crude/DEBRU

. PHA REVALIDATION REPORT
1 | PHA Narrative Report

PHA Recommendations

LC, ISS and Seismic Findings
MOCs

Incidents

: Quality Assessment Checklist
BIN/SME Input

Crew Input Form

3
4
5
6 Previous Findings
7
8
9

10 Reliability Group Input

11 Plant Safety Information

12 COD Tables

Critical Process Variables

14 External Event Checklist

15 PHA Task Checklist and Notes

16 Team Qualifications and Training

17 Communication Plan

18 Facility Siting Review

19 Seismic Review

20 Latent Conditions Review

Table of Contents

N
b

Inherently Safer Systems Review
22 Risk Prioritization Matrix

23 PHA Nodes Listing

24 PHA Worksheets )
25 Drawing List -

26 Drawings

CUSA-CSB-0000520
EPA



—

Chevron

Richmond, CA
December I, 2009

REVALIDATION OF THE
D&R #4 CRUDE UNIT PROCESS HAZARDS ANALYSIS (PHA)

CARL SIMMERS:

The Final Report for the 2009 PHA Revalidation of the B&R #4 CRUDE UNIT has
been completed. This revalidation was conducted from August 31 through November
17,2009. This scope of this PHA covered D&R #4 Crude Unit and D&R DEBRU.

The PHA team reviewed every section of the previous PHA and re-ranked each
deviation with the new Chevron Integrated Risk Prioritization Matrix.

Representatives from Operations and Engineering provided input regarding the current
condition of the plant. Team members were knowledgeable of the process and plant

conditions. The team consisted of:

s Jacque Carfier Operations

« Ben Purvis Process Engineering ;
» Ben Hulse Designs Engineer :
s  Mark Crow Facilitator

» Sean Negron Scribe (AcuTech)

The statement of qualification for each of the team members is included in the report.
The revalidation team developed, or sustained, 29 PHA recommendations which are
summarized in the Recommendations section of the PHA report, and detailed in the
PHA Worksheets.

This analysis complies with the following requirements:

Califomia Office of Safety Health Administration (OSHA) Process Safety
Managemeitt (PSM), Title 8, § 5189.

California Accidental Release Prevention (Cal/ARP) Program, Title 19, §
2760.2

City of Richmond Industrial Safety Ordinance (RISQ) 42-01 § 6.43.90, and

Section B of the Contra Costa County Industrial Safety Ordinance Guidance
Document (adopted by reference within RISO 42-01).

L

L ]
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The CalOSHA regulation requires the employer to review and act upon the findings of
the PHA in a timely manner. Specifically, the regulation requires the employer to
decument what actions are to be taken, develop 2 writien schedule of when these
actions are to be completed, or document why action was not taken. RI-363 provides
guidance for timely completion of the Recommendations. This report incorporates the
Recommendation Resolution Plan developed by the ABU.

The CalOSHA regulation requires that the findings resulting from this review be
communicated and made available to the affecied personnel. This report incorporates
the Communication Plan developed by the ABUL.

An electronic copy of all the PHA documents is located on the Shared Data server in
the folder O:\Psm\Mod-only\PHAfiles\2009 Revalidations\2009 No 4 Crude. A paper
copy is available in the HES Library on the third floor of the Tech Center. A read-only
copy of the Section Listing and the PILA worksheets is available on the refinery
intranet by navigating from the refinery home page to HES, PSM, Process Hazards
Analysis, PHA T'indings and searching for the D&R ABU Area and # 4 Crude Unit,
“Display PHA Findings” and clicking on the link to the “Entire Report” from that

page.

The CalOSHA regulation goveming Process Hazard Analysis requires that PHAs be
revalidated every five years. The D&R #4 CRUDE UNIT PHA is due to be
revalidated by December 1, 2014.

If you have questions, please call me at extension 2-2071.

MARK CROW

cc: KAREN DRAPER
Tim Storrs

Attachment: Revalidation Process Description
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Plac | veri | Chevre | PH
. e(s) ty nPHA | A/ : . . | Date
Recommendations Use | cat Risk 0 Resolution Plan Assigned to: Due
d ego | Matrix A
ry
1. Concern is that line-ups to P-1129A suction 314. | A Clearly label suction and Siivano 12112
and discharge are not clearly labeled in the field. 1.1 discharge of P-1123A, P- Preciado 010
This could result in the mis-manifolding of the 11494, P-1189A in the
pump, Applies to P-11494 and P-1188A. field.
Consider properly labeling suction and discharge
of P-11204, P-11494, P-1189A in the field.
2. Concern is that operations may not have t12| 8 Declined, safeguards
adequate time to respond {e changes in feed A considered adequate for
composition. Reference MITS 2008-903 and MITS safety purposes. Under
2007-2144. . 113 8 review as optimization
1 iterm.

Consider installation of an in-fine gravity analyzer
{o indicate composition change in feed. :
3. Concern is that eployees taking samples of 1.11. 5 5] PH | Modifications 10 V-1102 Silvano 121142
desaller effluent may be exposed to H2S. 21 A | sample stalion in progress | Preciado 010

te mitigate personnel
Consider upgrading desaller effluent sample exposure during sampling.
station to minimize chance of H2S exposure, Reference MOC 19520
4. Concam is that MOV-023 may not close when 122 § 6 PH | Consider improving the Sivano 12131/
signal is given either from the board or locally. A A | reliability of remote Preciado 2011
This is an issue during both routine shutdowns opefation of MOV-023 to
and emergencies. ensure that MOV-023

closes when needed.
Consider impraving the reliability of remote
operation of MOV-023 to ensura that MOV-023 Shutdewn item {8711},
closes when needed.
8. Concern is that liquid carryoverto a 419 S Ensure completion of the Gerald Lee 121112
compressor may cause equipment damage with A Taproot study (Lt # 010
{oss of containment. An event occurred in 7-09 1564125} and completion
involving K-1171 for which a Taproct investigation of any resulting corrective
ts it progress (LI # 1564125}, actions.
Ensure completion of the Taproot study and
completion of any resulting corrective actions.
6. Concem is that foss of nitrogen purge to iK- 6411 § Consider adding flow Jacques 120442
1100s and K-1171s distance pieces could result A indicator readings to Cartier 010
i rocess gas. L
iet operator exposure o H2S/p gas pouy S 6 PH kandhelds
Consider adding flow indicator readings to 141 A
handhelds.
7. Concern is personnel exposure fo steamorhot | 8.15. §f S 6 PH | Consider entifying area Sitvano 12112
condensate when C7-84 on \U-1187 opens to 2.1 A | as potential steam hazard | Preciado 010
atmosphere. at C7-64.
Consider identifying arez as potential steam
hazard using RI-321 {Preventing Exposure to
Conosive Chemicals and Defining Yellow-Lined
Areas)
8. Concern is personael exposure to 124 S B PH | Shutdown proecedure 4CU- | Jacques 12172
benzenefH2S due to P-1106/A ruaning during 2141 A | NP-3010 does not include | Cartier 010
shutdoawn causing lezk at a flange from demulsifying chemical
overpressurizafion. pump shutdown, Add this

to the procedure.
Shutdown procedure 4CU-NP-3010 does not
inctude demutisifying chemical pump shutdown.
Add this to the procedure,
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Plac i veri | Chevro | PH
Recommendations 6(:3‘ C;l "RF;S? gé Resolution Pian Assigned to: %E::
d ego | Matrix A
Ty
9. Concern is that if PV-055 on agueous ammionia | 131. | § <] PH { Confirm proper pipe rating | Ben Hulse 121112
recirculalion line closes during normal operation, 1.1 A | inplace. 010
pressure increase may be sufficient to cause
fiange leak and release of aqueous ammonia {o
atmosphere,
Consider evaluating aqueous ammoniz injection
pumps P-1108/A for overpressure protection to
prevent flange leaks and aquecus ammonia
release when PV-055 closes.
10. Cencern is that foss of velocity steam during 441 ] i PH | Consider updating Jacgues 12142
shutdown can result in backflow of ¢rude into the 211 A | shuldewn procedure to Cartier 3 ]1]
steam system, causing possible valve damage, inchude blocking in velocily
release of hot crude, and personnet injury. Check™ sleam to furnace passes
valve In line is not censidered a reliable once steam generation
safeguard, systern is shut down.
Consider updating shutdown procedure o include
blecking in velocity steam to furnace passes once
steam generstion system is shut down.
11. Cencem is that C-1100/1160 level indication 451 A B PH | Consider review of best Ben Purvis 121142
raay nof meel best practices. 214 A | practices to defermine if 010
totaf level indication should
Consider review of best practices to determineif | 601 | A B PH | ba addad to C-1100/1160.
totat level indication should be added to C- 214 A
1100/1160. -
12, Concem is passibility of setting-up n142tine | 3486, | A Consider adding a flow Ben Purvis 12134
(TKN cold tankage), especially during low ambient | 1.1 meter downstream of PC- 2011
temperature conditions, and that there is no flow D84,
indication on this ne.
Shutdown item (6/11).
Consider adding a flow meter downstream of PC-
984,
13. Concarn is that employee can be injured due 34.1 5 Consider reviewing 8 side | Ben Hulse 121142
to exposure to hot 8 side cut during sampling. 5.1.1 cut sample station to a0
reduce potential for
Consider reviewing 8 side cut sample station to personnel injury.
reduce potential for personnel injury.
14. Concen is hat E-1164A-F may not have 711 S Verify spec break and Ben Hulse 12112
sufficient protection for ovarpressure situations, 2.1 overpressure potential for 010
E-1164s.
Consider reviewing overpressuie protection for E-
1164A-F, particuiacly for long loop operafions.
15, Cencem is that the 10" block vaive to tankge 711 A Consider establishing a Jacques 121112
can be left open during Jong locp operations 2.3.1 A | written fong loop Cartier 010
resulting in reverse flow of off-test material to procedure to ensure that
crude unit, delaying startup/shutdown and causing the 10" valve to off-test
loss of profit. Prior to the latest shutdewn (07-09), tankage is not left apen
no written long loop procedure existed. during long loop.
Consider establishing a wiilten long loop
procedure to ensure that the 10" valve to off-test
tankage is not left open during long loop.
16. Concern is that current list of PRDs does not 741.1 & Consider revising list of Jacques 12142
agree with EQMs or handhelds. 4.1 PRDs in EOMs and on Cartier 010

Consider revising list of PRDs in EOMs and on
handhelds.

handhelds.
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Plac | veri | Chevro | PH
Recommendations fj(;; {gt ";;;A Qc; Resolution Plan Assigned to; l%ztee
d ego | Matrix A
y
17. Concern is that existing corrosion probas are 2.13. S i3 PH | Wil repair and Ben Purvis 12134/
not rottinely tsed to monifor cormosion rate in i1 A | commission remaining two 2011
atmospheric column overhead, corrosion probes (outlet)
during next shutdown
Review use of corrosion probes (awareness, {8/11).
maintenance, monitoring, ete.} in atmospheric
colurmin overhead.
18. Concern is that neither primary nor secondary § 14.1, Review current Ben Purvis 12142
heat exchanger frains have adequate 1.1 overpressure protection for 010
overpressure profection. primary heat exchanger
train {LV/-054).
Per BIN review: E| Segurde has similar
exchanger train design as Richmond, only El
Segundo has overpressure protection,
Consider review of overpressure protection for
primary and secondary heat exchanger trains are
adequale.
19, Concerm is personnel exposure to steam or 46.1 Review blowdown piping Jacques 12112
hot condensafe while blowing down V-1177 for 2144 for V-1177, add routing to Cartier 010
leved contre! during shutdowns ang startups. shutdown procedures,
lemporary piping list.
Recommendation from 2004 PHA addresses
2006 shutdown, but states "Find other locations
for future s/d's"
Consider permaneni blowdown piping for V1177
routed to a process drain.
20. Concern is that a valve may be leff in 751 Consider improving LOTO | Dave Curry 12112
improper positien while placing equipmentbackin | 1.1.1 dogumentation and 010
service, leading o foss of containment and procedures, to include
persornel injury "Return To™ position for
valvesfswitches when
Consider improving LOTO documentation and piacing equipment back in
procedures, to include "Return To" pasition for service,
valves/swilches when placing equipment back in
semvice.
21. Concern is inaccurate information presented 75.2. PH | Update Crude Unit f Ben Purvis 12102
on P&IDs. 1.1 A DEBRU P&1Ds per PHA o010
redlines,
Update Grude Unit / DEBRU P&IDs per PHA 7541 PH
redlines, 7.1.1 A | Consider field vatidation of
75.4 PH P&IDs to ensure that
Consider field validation of P&IDs to ensure that 794 A | drawings accurately reflect
drawings accurately reflect as-found conditions of - as-found conditions of
Crude Unit spocls, blinds, ulifity connections. Crude Unit spools, blinds,
ulility eonnections.
Consider reviewing ftems listed frorn PHA spec
break review and update P&IDs as needed. Consider reviewing items
listed from PHA spec
break reviewand updale
P&IDs as needed.
22. Concem is that some ilems in control house 75.6. PH | Review control house Kyle Drach 12i1/2
not currently anchored (filing cabinets, vending 14 A | furnishings to ansure 019
machines) t proper anchoring in the
. event of blast or seismic
Review confro! house fumishings to ensure proper event,
ancharing in the event of blast or seismic event,
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Plac | veri | Chevro | PH
. efs) ty nPHA [ A/ . . . | Date
Recommendations Use | Cat Risk <0 Resolytion Pian Assigned to: Bue
d ego | Matrix A
y
23. Concern is that personnel on C-1100 or C- 751 S ] PH | Declined, secondary
1160 have only one means of egress during an 344 A | egress can be built based

emergency (e.g., fire}.

Consider providing alternate means of safe
egress from C-1100 or C-1160 during an
emergency.

an work being performed.
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piping/equipment is adequate for service and
corject as needed. Update any relevant PSl o
reflact changes rade.

review to detemnine if
piping/equipment is
adequate for service and
correct as needed. Update
any relevant PS! to reflect
changes made. Specific
temns as follows:

D-308300: BA to A spec
break between the P-
1401A/BIC discharge
piping and the wash oil
header is inadequale.
Action: Either roll out
spoois as designed or
install blinds immediately
downstream of the BA
isolation valve.

D-308305: TFito ABD and
BA to ABO specg breaks
from E-1116A-F
inlet/outiet {o the pump out
and wash oil headers are
inadequate {fyp 8)

Agtion: Either roll out
spools as designed or
install blinds immediately
downstream of the first
block valve on the process
piping (TF1 or BA).
Recommend: We shauld
consider upgrading these
in the same manner as the
POMWO spools on the hot
oil pumps in the plant were
upgraded on the 2007 TA
{double black and bleed of
the higher pipe class).

D-308305: BAlo A spec
break between the P-
1128/A suction and the
pump out header is nct
adequate.

Action: Either roll out
spools as designed or
install blinds immediately
downstream of the BA
isolation valve,

D-310483: TFito
AF1/AB0 spec breaks
between the K-1181A/B
Filters and the pump out
and wash cil headers are
inadequale,

Action: Either rol} out
spools as designed, or
install blinds immediately
downstream of the TF1
isolation valve.
Recommend: We should
consider upgrading these
in the same manner as the
POMO spools on the hot
il pumps in the plan! were
upgraded {double block
and bleed of the higher

nino rlacel

Plac | ver | Chevro | PH
" e(s) 1y nPHA | A/ . " .| Date
Recommendaticns Use | cat Risk S0 Resolution Plan Assigned to: Due
d ege | Matrix A
y
24. Consider reviewing iterns listed from PHA 751 PH | Reviewing items listed Sitvano 121112
spec break review to determine if 791 A | frora PHA spec break Preciado oto
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Plac | veri [ Chevio | PH
- e(s) ty nPHA | A/ . . . | Dale
Recommendations Use | cat Risk S0 Resolution Plan Assigned to: Due
d ego | Matrix A
ry
25. The following iterns on the list of in-house 75.2. PH | Correct the following items | Chuck 121142
alarms appear to have incorrect [abels: 2.1 A | onthe list of in-house Griffin 010
alarms:
421 CD93 listed as "T3212 skimmed cil level”,
should be "V3212° 42LC093 listed as '"T3212
skimmed cil level”, shoutd
11T1404 listed as "4/5 s/c to tkn cold" should be be "V3212"
"4f6"
11TI404 fisted as "4/5 sic
11FIG79 Listed as “8 s/c to E1164" but shown on to tkn cold” should be "4/67
dead leg on 30833800
11F1979 Listed as "8 s/c to
E1164" but shown on dead
leg on 30833800
26. Concern is foss of containment of demulsifier 2.1 S 7 PH { Consider developing a job | Silvano T2
during truck unloading, with personnel 311 A { aide for unloading Preciado 010
exposure/environmental viglation, demulsifier from truck.
Consider developing a job aide for unloading
demulsifier from truck.
27. Concers is possiblity of personnel injury while | 69.1. | $ 7 PH | Deckned. Vaive has been
opening backup cooling water isolation valves for 24 A | changed in field.
C-11860 overhead exchangers due to valve
posfion in plant.
Consider reviewing acessibilify of backup codling
water supply return valves for safe operation.
28. Concem is that the combination of the 711 [ A 8 PH | Declined. Seal upgrade is
carrently-used seals on P-1195/A (C-1190 A A | currently on work list and
bottoms pump) with the cument seal flush coolers prioritized with other pump
may adversly impact pump reliahility leading to upgrades.
unplanned shutdown.
Consider upgrading pump seals on P-1195/A (G-
1190 hottoms pump) from APl 21 to AP1 23 1o
improve reliabilty. Also consider upgrading seal
flush coolers on P-1135/A (C-1190 botloms
pump} 1o improve efficiency.
29. Concem is ihat the vibration shuldowns 75,1 A B PH | Declined. Vibration
currently used on fin fans {same on all} may be 1.341 : A | shutdown swilches

unreliable and may not shut down fans on high
vibraticn.

Consider upgrade of current fin fan vibration
shutdowns to a more reliable type to minimize
equipment damage.

currently on work list.
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REVALIDATION PROCESS DESCRIPTION

The revalidation was conducted in accordance with industry guidance found in the
CCPS book “Revalidating Process Hazard Analyses”. Three revalidation approaches
arc discussed and recommended:

« Update and Revalidate

« Retrofit, Update & Revalidate

« Redo.
This revalidation was completed utilizing the “Redo” altemnative.

OBJECTIVES
» ldentify, understand and control the hazards associated with the current
operation of the plant.
« Review and document the impact of all substantial changes to the plant during
the period between PHA studies.
« Re-rank all scenarios with new risk matrix.

SCOPE
+ The revalidation is limited to on-plot operations and equipment associated with
the plant.

» Provide a report using the existing PHA document as the foundation, or a new
report if a redo was considered more appropriate.

The revalidation methodology included:

o The Team Leader provided an overview of PSM/PHA regulatory requirements.

e The team reviewed all open PHA Additional Considerations for completion.
Implemented A/Cs were removed from the Recommendations colummn of the
new worksheel, and added to the Safeguards column as a new safeguard.

o The risk ranking was revised, as appropriate, to recognize the risk mitigation
provided by the safegnard.

o The team reviewed incidents (from the Refinery Incident Data Base and the
Minor Incident Tracking System) that have occurred since the previous PHA
revalidation study.

¢ The tearmn reviewed all MOCs completed since the previous PHA revalidation
study.

» The team reviewed all section descriptions and intentions of the PHA study.
Revisions were noted in the Section Listing and Worksheets.

¢ The team reviewed, in detail, all portions of the previous PHA worksheets.
Revisions were made accordingly and noted in the PLA. worksheets,

¢ Operating hazards were discussed and issues were highlighted that the team
determined needed to be addressed during the revalidation.

* Inspection concerns, operator concerns, engineering conceens, industry issues
and reliability concerns were discussed.
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SUMMARY OF THE ORIGINAL AND REVALIDATION PHA TECHNIQUES

Brainstorm Concerns
The PHA team brainstormed their concerns around the hazards of operations for each
section. Some concerns discussed were highlighted during the pre-screening meeting.

Develop Potential Consequences

For each unique concern, potential consequences were developed assuming there are
no existing systems and procedures to prevent or mitigate the impact; no credit is
given for operator training, equipment, or controls. The team was asked to develop the
ultimate plausible potential consequences without the safeguards, looking as far
upstream and downstream of the process section as possible. The following sixteen
deviations were considered in each consequence: no/less flow, more flow, reverse
flow, mis-directed flow, more teroperature, less temperature, more pressure, less
pressure, more level, less level, contamination, wrong conceniration,
startup/shutdown, leak/rupture, human factors, and miscellaneous. If no new causes
were discovered within that node, the deviation was removed from the final document
for readability purposes.

Tdentify Safeguards

After each concern/consequence scenaric was developed, the team was asked to list
the existing systems and procedures to either prevent or mitigate the potential
consequences. The team was asked to list these existing safeguards in the following
order: (1) Systems and procedures that prevent the unique concern from occurring; (2)
systems that alert the operator that abnormal conditions are developing; and (3)
systems and procedures that mitigate the effects or consequences of the unique
concern.

Consequence Assessment

The PHA team members used the Chevron Integrated Risk Prioritization Matrix to
qualitatively assess the risk associated with each concern/consequence scenario.

After the consequences and safeguards were developed, the scenario was evaluated
based on the perceived severity of the potential consequences, and the likelihood that
the scenario would fully develop to those consequences. The severity ranking (1 to 6)
and likelihood ranking (1 to 6) were combined using the risk ranking matrix to provide
a qualitative risk ranking (I to 10). Each developed concem/consequence scenario
was given a qualitalive risk ranking using this method.

For scenarios with risk ranking of 1, 2, 3 or 4, a short-term interim risk reduction plan
is required and a long term permanent risk reduction plan must be developed and
implemented.

For scenarios with a risk ranking of 5, long term risk reduction is required. If no
further action can be reasonably taken, SBU management approval must be sought to
continue the activity.

For scenarios with a risk ranking of 6, the risk is tolerable if reasonable safeguards and
management systems are confirmed to be in place and consistent with relevant
requirements of the risk mitigation closure guidelines in Chevron HES RiskMan?2 Sub-
Procedure 4.

CUSA-CSB-0000530
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For scenarios with a risk ranking of 7, 8, 9 or 10, no further risk reduction is required.

The PHA team was required to make suggestions they felt would eliminate the
potential concern of the scenario or reduce the likelihood of the scenario fully
developing to the ultimate consequences predicted for any scenarios risk ranked 1 - 5,
Scenarios with a ranking of 6 - 10 were considered to be of tolerable risk, As 2 result,
the need for further risk reduction was left to the discretion of the PHA team.

Recommendations

The Recommendations column of the PHA worksheets reflects the team’s initial
suggestions for reducing risk, and may not represent the only means for removing or
mitigating the identified potential hazard. Further engineering evaluation may be
necessary to determine what action best addresses the identified scenario; management
should dictate follow-up action for these recommendations. Once an action plan has
been developed by the business unit with owners and due dates they are entered into
the Refinery Recommendation tracking database.

Scenzrios with a risk ranking greater than 5 require the implementation of Inherently
Safer Solutions to the greatest extent feasibie.

Assumptions
1. Control set-points shown in the Consequence of Deviation {COD) worksheets are

the same as the Critical Process Variables.

2. Eguipment is inspected and tested in accordance with facility predictive and
preventative maintenance standards and corrective maintenance is performed in a
timely manner.

3. Relief valves are designed to relieve reasonable pressure surges and are in good
working order. Block valves in inlet and exit piping to relief valves are locked
open (LO or CSO} except for installed spare relief valves, which are infended to be
isolated. Locked valves are procedurally managed in such a way as to provide a
high degree of confidence that they are maintained in the intended position at all
times and that required precautions are taken if their position must be changed
during unit operation (e.g. for equipment maintenance or repair).

4. All valves shown on P&IDs as being locked open or closed are always in the

position shown and procedurally managed in such a way as to provide a high

degree of confidence that they are maintained in the intended position at all times.

The team evaluates the consequences of failure in this practice when the potential

consequences are judged to be severe.

Blinds and blind flanges do not leak.

Piping & Instrumentation Diagrams are correct.

Deviations resuiting from two or more events occurring concurrently are not

considered, unless one of the events has a high probability of occurring and the

resulting consequences are severe.

o

Certain recognized non-process hazards, such as those listed below are outside the
scope of this revalidation. These hazards are covered by other safety programs.
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Electrical Falling Objects Electromagnetic Radiation

Hot Surfaces Cryogenic Contact | Nuclear Radiation

Building Fires | Heat Stress Non-Process Pressure/Flow (water lances,
steam lances, compressed air

Noise Sharp Objects Non-Process Explosion (compressed air

cylinder rupture, etc.)
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All Recommendations

Thursday, August 09, 2012 10:05:09 AM

Consider upgrading desalter
effluent sample station to

minimize chance of H2S exposure.

sampling. Reference MOC 19520

attachments. Summary of MOCH 19520
changes; throttle valve added

to control flow through

cooler, temp and pressure

gages to monitor sample

conditions, replaced/resized

eductor to draw vapors away

from operater and sample

box reconditioned.

Page 10f13

\/‘:, Additional
" xecord Ftem Consideration Verifier
# ABU Unit R Nbr (Recommendation) ABU Proposal Resolution Comments Verifier Name Verified On DueDate RR SOE  Assigned To Status
17057 D&R #4 Crude Unit 1.1.2.1 Concern is that operations may beclined, safeguards considerad Declined, safeguards 12/1/2010 7 s Curry, David P. Peclined
not have adequate time to adequate for safety purposes. considered adequate for
respond to changes in feed Under review as optirnization item. safety purposes. Under review
composition. Reference MITS as optimization item.
2006-303 and MITS 2007-2144.
Consider installation of an in-line
gravity analyzer to indicate
composition change in feed.
17058 D&R #4 Crude Unit 1.2.2.1 Concern is that MOV-023 may not  Consider improving the reliability  status 3/24/11 sipr - verified is complete Curry, David P. 1/31/2002 & S Preciado, Silvano E. Completed
close when signal is given either of remote operation of MOV-023  on s/d work list EWO BE603-
from the board or locally. This is to ensure that MOV-023 closes 01 line item Q09. work
an issue during both routine when needed. completed during t/a.
shutdowns and emergencies.
Shutdown item: Aug 2011 TA. QA/QC Signed off repair
Consider improving the reliability completed on T/A.
of remote operation of MOV-023 320827-001BE60D3-01 Crude
to ensure that MOV-023 closes Feed MOV EBV List Stroke and
when repair if needed.BEGO3-
needed. 01Signed Off BySign Off
DateExecuted ByCraftQC
BocumentDoc StatusChevron
InstrLoop CheckSigned
Offet\dmqq11/9/2011
12:00:00AM
17059 D&R #4 Crude Unit 1.11.2.1 Concern is that eployees taking Modifications to V-1102 sample Sample station modifications  Modifications Beatham, Keith 12/1/2010 6 S Preciado, Silvano E. Completed
samples of desalter effluent may  station in progress to mitigate have been completed for verified to be
be exposed to H2S. personnel exposure during detail see MOC and EWO complete per

CUSA-CSB-0000553
EPA
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" Record
# ABU

17060 D&R

Unit

#4 Crude Unit

/R

2009

Additional
Item Consideration
Nbr (Recommendation)

2.13.1.1 Concern is that existing corrosion
probes are not routinely used to
monitor corrosion rate in
atmospheric column overhead.

Review use of corrosion probes
(awareness, maintenance,
monitoring, etc.} in atmospheric
column overhead.

ABU Proposal

Repair and commission remaining
two corrosion probes (outlet)
during next shutdown.

Shutdown item: Aug 2011 TA.

All Recommendations

Thursday, August 09, 2012 10:05:09 AM

Resolution

This item is addressed as long
as the E-1101 outlet corrgsion
probes are installed next
shutdown. The following
numbers can be used to track
job completion:

«EWQ #BE132-11 on the
shutdown worklist

sMaximo #320820-001

These probes are routinely
monitored by Nalco for signs
of corrosion. We frequently
replace the inlet probes. The
outlet probes, on the other
hand, cannot he replaced on
the run so they will changed
during the shutdown. This
item is on the shutdown
worklist for the 2011 aCU
major.

Beyond the corrosion probes,
we monitor several other
variables to watch for
overhead corrosion. Nalco
takes routine iron samples in
the water; PED monitors
NH4CI sublimation
temperatures, water dew
point temperatures, and
overhead chlorides; and
Inspection checks the piping
every 3 years per API
recommendation.

Status 1/19/12 Mark Crow
{MXEW) per Ben Purvis: The
cutlet probes of E-1101 were
replaced during the 2011 4CU
major turnaround under EWO
13211 and Maximo 320820-
001. All actions required to
complete this action item has
heen completed. No further
follow up necessary.

Page 2 of 13

Verifier

Comments Verifier Name Verified On

work completed  Preciado, Silvano 112012012

ont/a E.
Instrumentation
1100.00%320820-
001BE132-11
C1100 OVHD
Corrosion Probes
ReplacementBE13
2-11Signed Off
BySign Off
DateExecuted
ByCraftQC
DocumentDoc
Statusinspectionst
oop CheckSigned
Offct\dmaq

Due Date RR SOE  Assigned To

1/31/2012 6 §

Status
Purvis, Benjamin Completed
CUSA-CSB-0000554

EPA
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Record

# ABU

17061 D&R

17062 D&R

:.F\/oss DR

17064 D&R

Unit

#4 Crude Unit

#i4 Crude Unit

#4 Crude Unit

#4 Crude Unit

2009

2009

2009

2009

Additional
Item Consideration
Nbr (Recommendation)

4.1.1.1 Concern is that liquid carryover to
a compressor may cause
equipment damage with loss of
containment. An event occurred
in 7-09 involving K-1171 for which
a Taproot investigation is in
progress {LI # 1564125},

Ensure completion of the Taproot
study and completion of any
resulting corrective actions.

6.4.1.1 Concern is that loss of nitrogen
purge to K-1100s and K-1171s
distance pieces could result in
operator exposure to H25/process
gas.

Consider adding flow indicator
readings to handhelds.

7.1.2.1 Concern is that the combination
of the currently-used seals on P-
1195/A (C-1130 bottoms pump)
with the current seal flush coolers
may adversly impact pump
reliability leading to unplanned
shutdown.

Consider upgrading pump seais on
P-1195/A (C-1190 bottoms pump}
fram AP| 21 to AP! 23 to improve
reliability. Also cansider upgrading
seal flush coolers on P-1195/A (C-
1190 bottoms pump) to improve
efficiency.

8.15.2.1 Concern is personnel exposure to
steam or hot condensate when C7-
64 on V-1197 opens to
atmosphere.

Consider identifying area as
potential steam hazard using RI-
321 (Preventing Exposure to
Corrosive Chemicals and Defining
Yellow-Lined Areas}

ABU Proposal

Ensure completion of the Taproot
study {LI # 1564125) and
completion of any resulting
corrective actions.

Consider adding flow indicator
readings to handhelds far
nitrogen purge to K-1100s and K-
1171s distance pieces.

Declined. Not considered as a
safety concern. Seal upgrade is
currently on work list and
prioritized with other pump
upgrades to improve reliability.

Caonsider identifying area around
C7-564 discharge as potential
steam hazard.

All Recommendations

Tharsday, August (09, 2012 10:05:10 AM

Resolution

Revised 4CU start up
procedure to create stand
alone procedures for starting
up K1100's and 1171%.
Reference 4CU MOC # 22707,
procedure 2090 (Prepare Vent
Gas Compressors K1171/A
and Degasser V1175 for
startup), and procedure 2095
{Startup Vent Gas
Compressors K1171/A).

Reassigned from Jaque Cartier
to Keith Beatham on 10/3/10.

Flow indication added to
handheld stating that flows in
excess of 455CFH may
indicate leakage past packing,
action is to notify H.0. and
IMI to investigate further.

Declined. Not considered as a
safety concern. Seal upgrade
is currently on work list and
prioritized with other pump
upgrades to improve
reliability.

Two signs posted at base of
vessel.

Page 3 of 13

Yerifier
Comments Verifier Name Verified On
Checked EOM Preciado, Silvano 11/8/2010
verified E.
procedure is
posted.
Confirmed change Preciado, Silvano 11/10/2010
with Inteletrak E.
coordinater
signs posted at Beatham, Keith 11/19/2010

base of vessel
confirmed

Due Date RR SOE  Assigned To

12/1/2010 5 S

12/1/2010 6 S

12/1/2010 8 A

12/1/2010 6 S

Status
Lee H, Gerald W. Completed
Beatham, Keith Completed
Curry, David P. Peclined
Preciado, Silvano E. Campleted

CUSA-CSB-0000555
EPA
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Record
# ABU

17065 D&R

17066 D&R

17067 D&R

®

Unit

#4 Crude Unit

#4 Crude Unit

#4 Crude Unit

'R

2009

2009

2009

Additional
Item Consideration
Nbr (Recommendation)

12.12.1. Concern is personnel exposure to
1 benzene/H2S due to P-1106/A
running during shutdown causing
leak at a flange from
overpressurization.

Shutdown procedure 4CU-NP-
3010 does not include
demulsifying chemical pump
shutdown. Add this to the
procedure.

12.13.1. Concern is loss of containment of
1 demulsifier during truck
unloading, with personnel

exposure/environmental viclation.

Consider developing a job aide for
unloading demulsifier from truck.

13.1.1.1 Concern is that if PV-055 on
agueous ammonia recircuiation
line closes during normal
operation, pressure increase may
be sufficient to cause flange leak
and release of agqueous ammonia
to atmosphere.

Consider evaluating agquecus
amronia injection pumps P-
1108/A for overpressure
protection to prevent flange leaks
and aqueous ammonia release
when PV-055 closes.

ABU Proposal

Shutdown procedure 4CU-NP-
3010 does not include
demulsifying chemical pump
shutdown. Add this to the
procedure.

Consider developing a job aide for
unicading demulsifier from truck.

Confirm proper pipe rating in
place for aqueous ammonia
injection pumps P-1108/A and
associated piping.

All Recommendations

Thursday, August 09, 2012 10:05:10 AM

Resolution

Instruction to shuidown
pump was added se step 9.21

The following job aid has been
written and is posted to EOM
weh (4CU4780j).

Reassigned from Ben Hulse to
Kurt Gish on 6/14/10.

Piping has been evaluated

and it is rated above the full
discharge pressure of P-1108's,

Page 4 of 13

Verifier

Comments Verifier Name Verified On

Beatham, Keith 9/8/2010

Shutdown
procedure NP-
3010 was
converted to NP-
3000. Step 9.211is
verified to have
added shutting

down P1106/A.

112242010

Posted to web Oneill, Patrick P.

Post, Ronald W. 111572010

Pipe class
evaluation is
correct. Orig class
of construction
"A" (Braun 4
Crude) translates
to Richmaond Class
ABO or to
corporate Class
1Cs12. All of
these are
appropriate for
Agqueous
Ammagnia at
pressures up to
285 psi

Due Date RR SOE  Assigned To

12/1/2010 6 S

12/1/2010 7 5

12/1/2010 6 S

Preciado, Silvano E.

Preciado, Silvano E.

Gish, Kurt E.

CUSA-CSB-0000556

Status

Completed

Completed

Completed
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S
Record

# ABU

17068 D&R

17069 D&R

Unit

#4 Crude Unit

#4 Crude Unit

IR

2009

2009

Tiem
Nbr

14.1.1.1

314.1.1

Additional
Consideration
(Recommendation)

Concern is that neither primary
nor secondary heat exchanger
trains have adequate
overpressure protection.

Per BIN review: El Segundo has
similar exchanger train design as
Richmond, only El Segundo has
overpressure protection.

Consider review of overpressure
protection for primary and
secondary heat exchanger trains
are adequate.

Concern is that line-ups to P-
11294 suction and discharge are
not clearly labeled in the field.
This could result in the mis-

manifolding of the pump. Applies

to P-1149A and P-1189A.

Consider properly labeling suction

and discharge of P-1129A, P-
11494, P-1189A in the field.

ABU Proposal

Review current overpressure
protection for primary and
secondary heat exchanger frains.

Clearly label suction and discharge
of P-11294, P-1149A, P-1189A in
the field.

All Recommendations

Thursday, Augest 09, 2012 10:05:10 AM

Verifier

Resolution Comments Verifier Name Verified On

Redundant PRD's Preciado, Silvano 1172010

on desalter; E.
PV11652 lifts at
242Ibs and

PV11653 250!bs

Prior to the 2007 shutdown,
the primary and secondary
trains were both studied for
whether or not they had
adequate overpressure
protection. As a result, level
controller 11LV054 was
moved from just upstream of
the desaiter to all the way
upstream of the primary
train. Now, the primary train
can release to the desalter,
which has a safety, in the
event of an overpressure
situation.

The secondary train can
empty through £-1100A/B
into C-1100 which has a
safety. Therefore, the
overpressure protection of
both preheat trains is
adequate.

Labels affixed 11/2/2010

OMC has installed labels an
suction piping to identify

product line,

Beatham, Keith

Page 5 of 13

DueDate RR SOE  Assigned To

i2/1/2000 7 S

12/1f2010 7 A

Purvis, Benjamin

Preciado, Silvano E.

Status

Completed

Completed

CUSA-CSB-0000557
EPA
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Record
# ABU

17070 D&R

~-7071 D&R

’
-

Unit

#4 Crude Unit

#4 Crude Unit,

IR
2009

2009

Item
Nbr

346.1.1

34.15.1.
1

Additional
Consideration
(Recoramendation)

Concern is possibility of setting-up
in 142 line (TKN cold tankage),
especially during low arnbient
temperature conditions, and that
there is no flow indication on this
line.

Consider adding a flow meter
downstream of PC-984.

Concern is that employee can be
injured due to exposure to hot 8
side cut during sampling.

Consider reviewing 8§ side cut
sarmple station to reduce potential
for personnel injury.

ARBU Proposal

Consider adding 2 flow meter
downstream of PC-984.

Shutdown item: Aug 2011 TA.

Consider reviewing 8 side cut
sample station to reduce potential
for personnel injury.

All Recommendations

Tharsday, August 09, 2012 10:05:10 AM

Resolution

PED does not recommend
adding a flow meter for the
following reasons:

-There is adequate indication
to make sure there is flow In
that line including
temperature indication, valve
positian indication, and other
flow meters in the system.
-Even if product does set up,
it is not a significant issue {f.e.
not safety or environmental
hazard). The only result
would be product downgrade,
but not enough to justify the
cost of adding a meter.
-There are steam coils in the
fin-fans which are used to
prevent material from setting

up.

11/11 GISH ~ Needle valve has
been installed and tested by
operations personnel and has
been found to be an adequate
mediation of the risk.

Reassigned from Ben Hulse to
Kurt Gish on 6/14/10.

- A needie valve is being
added for better control of
the sample point. Expected
completion is 11/15/10.

Page6ofi3

Verifier

Comments Verifier Name

Operations is in Preciado, Silvano
agrrement with E.

PED reco this

would cause

product loss of 8

side cut to resid

until corrected,

lob completed Preciado, Silvano
plant operator E.

confirmed

operation

Verified On

10/29/2010 12/31/2011 7 A

11/11/2010

Due Date RR SOE  Assigned To

12/1/2010 7 S

Purvis, Benjamin

Gish, Kurt E.

Status

Completed

Completed

CUSA-CSB-0000558
EPA
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A ..-}ecord
# ABU
17072 D&R
."x B
"\_“ i
17073 DA&R
N
\‘—/5

Unit

#4 Crude Unit

#4 Crude Unit

R
2009

2009

Additional
Item Consideration
Nbr (Recommendation)

44,12.1. Concern is that loss of velocity

1 steam during shutdown can result
in backflow of crude into the
steam system, causing possible
valve damage, release of hot
crude, and personnel injury. Check
valve in line is not considered a
reliable safeguard.

Consider updating shutdown
procedure to include blocking in
velocity steam to furnace passes
once steam generation system is
shut down.

45,12.1. Concern is that C-1100/1160 level
1 indication may not meet best
practices.

Consider review of best practices
to determine if total level
indication should be added to C-
1100/1.160.

ABU Proposal

Consider updating shutdown
procedure to include blocking in
velacity steam to furnace passes
once steam generation system is
shut down.

Consider review of best practices
{o determine if total level
indication should be added to C-
110071160,

All Recommendations

Thursday, August 09, 2012 10:05:10 AM

Resolution

Reassigned from Jaque Cartier
to Keith Beatham on 10/3/10.

Status 11/5/2010, Mark Crow
{MXEWY): Per Keith Beatham,
Exapilot 4 C/U shutdown
procedure#3000 step 7.6, 7.7
has been updated to include
when steam source is blinded
and or blocked in to ensure
that velocity steam is B/t. This
will mitigate the potential for
crude from entering the
steam systern via this velocity
steam {ine during shutdown
conditions.

Status Update 9/13/11 Mark
Crow {(MXEWO per Matt
Greenfield: The check valve
configuration meets refinery
standards. No upgrades are
necessary. Check valves will
be dissasembled and tested
during the shutdown.

Status 11/5/11 Exapilot 4 C/U
shutdown procedure#3000
step 7.6, 7.7 has been
updated to note that when
steam source is blinded and
or blocked in to ensure that
velocity steam is B/i.

There is adequate total level
indication on C-1160 per the
best practice.

Best practice does not require
total level indication on C-
1100, so that does not need
to be added at this time,

Page 7 of 13

Verifier
Comments Verifier Name
Procedure Preciado, Silvano

revised, was part  E.
of discussion with
DED that

concluded piping
configuration was
acceptable.

Operationsisin Preciado, Silvano
agreement with E.

PED review, there

are additional

indicators such as

the RAMS-HORN

and pump suction

pressure.

Verified On
111912012

10/29/2010

Due Pate RR SOE  Assigned To

/352012 6 S

12/1/2010 6 A

Status
Beatham, Keith Completed
Purvis, Benjamin Completed

CUSA-CSB-0000559
EPA



N

i i
* .«&cord
# ABU Unit I'R

17074 D&R #4 Crude Unit 2009

17075 D&R #4 Crude Unit 200%

N
R

K Vi

Item
Nbr

46.12.1.
1

69.1.2.1

Additienal
Consideration
(Recommendation}

Concern is personnel exposure to
steam or hot condensate while
blowing down V-1177 for level
control during shutdowns and
startups.

Recommendation from 2004 PHA
addresses 2006 shutdown, but
states “Find other locations for
future s/d's"

Consider permanent blowdown
piping for V-1177 routed to a
process drain.

Concern is possiblity of personnel
injury while opening backup
cooling water isolation valves for
C-1160 overhead exchangers due
to valve position in plant.

Consider reviewing acessibility of
backup cooling water supply
return valves for safe operation.

ABU Proposal

Review blowdown piping for V-
1177, add routing to shutdown
procedures and temporary piping
fist.

Declined. Backup cooling water
isolation valves for C-1160
averhead exchangers have already
heen changed in the field to
reduce the likelihood of operator
injury while operating valves.

All Recommendations
Thursday, August 09, 2012 10:05:10 AM

Resolution

Verifier

Commentis Verifier Name

Location of cleanup piping has Temp connection  Preciado, Silvano

been changed on cleanup
procedures and alse noted in
turnaround database.

Declined. Backup cooling
water isolation valves for C-
1160 overhead exchangers

have already been changed in

the field to reduce the
fikelihood of operator injury
while operating valves.

Page 8 of 13

piping has been E.
updated new

record #22816 to
address routing to
drain

12/1/2010 7 S

12/1/2010 7 S

Due Date RR SOE  Assigned To Status

Beatham, Keith Completed

Curry, David P. Declined

CUSA-CSB-0000560
EPA



All Recommendations

Thursday, August 09, 2012 10:05:10 AM

N

S

1 have sufficient protection for
overpressure situations.

Consider reviewing overpressure
protection for E-1164A-F,
particularly for long loop
operations.

overprassure potential for E-1164s.

complete and all drawing
have been updated per MOC
24008 {MOC has not been
completed, but all drawings
have been updated).

9/29/11~ EWQ is nearly
complete and work has bean
pianned. The work will
accure during the Major
Shutdown and will be ready
to operate upon unit start-up
in Mid November.

11/4/10~ GiISH

The installation of a PRD on
the E~1164 E & F outlet was
discussed during a meeting
11/3/10, and it was
determined that the system
could not be isolated and
work performed safely "on-
the-run" (attending the
meeting: Kurt Gish, Dave
Curry, Sil Preciado, John
Perone, Greg Hintz). This item
will be completed during the
2011 shutdown.

Reassigned from Ben Hulse to
Kurt Gish on 6/14/10.

Page 9 of 13

shutdown E.

BE141-E1 install
new PRD C7-156
see ewo BE141-E2
for Hot TapBE141-
ElSigned Off
BySign Off
DateExecuted
ByCraftQC
DocumentDoc
StatusTimeciob
Compietion
FormsSigned
Offct\mzqgl1/3/2
011
12:00:00AMContr
a Costa
InstrumentTubing
AssemblySigned
Offct\mzggll/11/
2011
12:00:00AMBay
ValveMachinist707
ASigned
Offct\mzqgil/10/
2011
12:00:00AMTimec
Flange
AssemblySigned
Offct\mzggll/3/2
011
12:00:00AMWorld
Wide
WeldingWeld
PackageSigned

Offct\gegf

{0 Additional
" ecord Ktem Consideration Verifier
(Recommendation) ABU Proposal Resolution Comments Verifier Name Verified On Due Date RR SOE  Assigned To Status
17076 D&R #4 Crude Unit 71.12.1. Concern is that E-1164A-F may not Verify spec break and 1/19/201.2 ~ All work job completed on  Preciado, Silvano 112012012 9/31/2012 7 S Gish, Kurt E. Completed

CUSA-CSB-0000561
EPA




i
«Bcord
# ABU Unit I'R
17077 D&R #4 Crude Unit 2009
17078 D&R #4 Crude Unit 2009
N
- . /.
17079 D&R #4 Crude Unit 2009
17080 D&R #4 Crude Unit 2009
3 = '\.
. w]\ P

Item
Nbr

71.12.3.
1

74.1.4.1

75.2.1.1

75.2.2.1

Additional
Consideration
{Recommendation}

Concern is that the 10" block valve
to tankge can be left open during
long loop operations resulting in
reverse flow of off-test material to
crude unit, delaying
startup/shutdown and causing
loss of profit. Pricr to the latest
shutdown (07-09), no written long
loop procedure existed.

Consider establishing a written
long loop procedure to ensure
that the 10" valve to off-test
tankage is not left open during
long loop.

Concern is that current list of
PRDs does not agree with EOMSs or
handheids.

Consider revising list of PRDs in
EOMSs and on handhelds.

Update Crude Unit / DEBRU P&IDs
per PHA redlines.

Consider field validation of P&IDs
to ensure that drawings
accurately reflect as-found
conditions of Crude Unit spools,
blinds, utility connections.

Consider reviewing items listed
from PHA spec break review and
update P&IDs as needed.

The following items on the list of
in-house alarms appear to have
incorrect labels:

421C093 listed as "T3212 skimmed
ofl level”, should be "v3212"

11TI404 fisted as "4/5 sfc to tkn
cold" should be "4/6"

11F1979 Listed as "8 s/c to E1164"
but shown on dead leg on
30833800

ABU Proposal

Consider establishing a written
long loop procedure to ensure
that the 10" valve to off-test
tankage is not left open during
tong loop.

\

Consider revising list of PRDs in
EOMs and op handhelds.

Update Crude Unit / DEBRU P&IDs
per PHA redlines.

Consider field validation of P&IDs
to ensure that drawings
accurately reflect as-found
conditions of Crude Unit spools,
blinds, utility connections.

Consider reviewing items listed
from PHA spec break reviewand
update P&IDs as needed.

Correct the following items on the
list of in-house alarms:

421C0093 listed as "T3212 skimmed
oil level”, should be "v3212"

11T1404 listed as "4/5 sfc to tkn
cold"” shouid be "4/6"

11FI979 Listed as “8 s/cto E1164”
hut shown on dead ieg on
30833800

All Recommendations

Thursday, August 09, 2012 10:05:10 AM

Resolution

Reassigned from Jague Cartier
to Keith Beatham on 10/3/10.
current procedure adequate,
procedure updated to
monitor levels to ensure no
backflow from offtest tankage.

This is item is complete.

Drawing updates completed.

Point description for tag
421€093 has been changed
from "T3212 SKIMMED OIL
LEVEL" to "V3212 SKIMMED
OIL LEVEL"

Page 10 of 13

Verifier

Comments Verifier Name Verified On

step added in Preciado, Silvano 11/10/2010

procedure E.
4CUXN3000 to
address PHA

concern

Audited 25% of 11172010

PRD's and all
PRD's audited
were captured on
the handheld
device as well as
the eom.

Beatham, Keith

Complete per Preciado, Silvano 11/18/2010

communcation E.
from drafting
Lead {T.V.)

Both cotrections  Preciado, Silvano 10/28/2010

refering to E.
changing T3212 to
V3212 and 4/5 cut

10 4/6 cut have

been made. The

3rd item was

verified to be

correct the Flis
onadead legno
action is required.

Due Date RR SOE  Assigned To

12/1/2010 & A

12/1/2010 7 S

12/1/2010

12/1/2010

Status

Beatham, Keith Completed

Cartier lll, Jacque-Micha Completed

Purvis, Benjamin Completed

Griffin, Charles 7. Completed

CUSA-CSB-0000562
EPA




nécord
# ABU Unit
17081 D&R ##4 Crude Unit
17082 D&R #4 Crude Unit
17083 D&R #4 Crude Unit
N
@
17084 D&R #4 Crude Unit

2009

2009

2009

2005

Item
Nbr

75.6.1.1

75,11.1.

75.11.3.

75.13.1.

Additional
Consideration
{Recommendation)

Concern is that some items in
control house not currently
anchored {filing cabinets, vending
machines}

Review control house furnishings
to ensure proper anchoring in the
event of blast or seismic event.

Concern is that a valve may be left
in improper position while placing
equipment back in service, leading
to loss of containment and
personnel injury

Consider improving LOTC
documentation and procedures,
to include "Return To" position for
valves/switches when placing
equipment back in service.

Concern is that the vibration
shutdowns currently used on fin
fans {same on all) may be
unreliable and may not shut down
fans on high vibration.

Consider upgrade of current fin
fan vibration shutdowns to a more
reliable type to minimize
equipment damage.

Concern is that personnel on C-
1100 or C-1160 have only one
means of egress during an
emergency (e.g., fire).

Consider providing alternate
means of safe egress from C-1100
or C-1160 during an emergency.

ABU Proposal

Review controf house furnishings
to ensure proper anchoring in the
event of blast or seismic event.

Consider improving LOTO
documentation and procedures,
to inciude "Return To" position for
valves/switches when placing
equipment back in service.

beclined. Not considered asa
safety concern. Vibration
shutdown switches on fin fans
currently on work list in an effort
to improve reliability.

Declined, secondary egress from C-
1100 or C-1160 can be built as
neccesary based on work being
performed.

All Recommendations

Thursday, August 09, 2012 10:05:10 AM

Resolution

W/R Written and work
completed to anchor down
cabinets and control house
furnishings completed week
of 11/1/2010

The current LOTO system
insures the system is restored
to normal condition a
secondary check is completed
during the plant yellow lining
process. The LOTO tags will
have NO - normaly open or
NL Normaly closed written on
the at the time of LOTO

Declined. Not considered as a
safety concern. Vibration
shutdown switches on fin fans
currently on work list in an
effort to improve reliability.

Declined, secondary egress
from C-1100 or C-1160 can be
built as neccesary based on
work being performed.

Page 11 of 13

Verifier
Comments Verifier Name
completed by Preciado, Silvano

GMG mechnics E.

Yellow lined Beatham, Kefth
P&ID's are

adequate to

locate any

abnormal lineup

while putting

systems in service

Verified On
114772010

11/9/2010

Due Date RR SOE  Assigned To

12/1/2010

12/1/2010 6 S

12/1/2010 8 A

12/1/2010 6 S

Beatham, Keith

Curry, Bavid P.

Curry, David P.

Curry, David P.

Status

Completed

Completed

Declined

Declined

CUSA-CSB-0000563
EPA
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4
wecord
# ABU

17085 D&R

C

Unit

#4 Crude Unit

/R

2009

Additional
Item Consideration
Nbr (Recommendation)

75.17.1. Consider reviewing items listed
1 from PHA spec break review to
determine if piping/equipment is
adequate for service and correct
as needed. Update any relevant
£S5t to reflect changes made.

All Recommendations

Thursday, August 09, 2012 10:05:10 AM

ABU Proposal Resolution

Maintenance work order
written to install blinds and
drop temp spools per dwg's,
work completed 11/8/10

Reviewing items listed from PHA
spec break review to detarmine if
piping/equipment is adequate for
service and correct as needed.
Update any relevant PS! to reflect
changes made. Specific items as
follows:

D-308300: BA to A spec break
between the P-11014/B/C
discharge piping and the wash oil
header is inadequate.

Action: Either roll out spools as
designed or install blinds
immediately downstream ofthe
BA isolation valve.

D-308305: TFlto ABD and BA to
ABO spec breaks from E-1116A-F
inlet/outlet to the pump cut and
wash oil headers are inadequate
{typ 8)

Action: Either roll out spools as
designed or install blinds
immediately downstream of the
first block valve on the process
piping {TF1 or BA).

Recommend: We should consider
upgrading these in the same
manner as the PO/WO spools on
the hot oil pumps in the plant
were upgraded on the 2007 TA
(double block and bleed of the
higher pipe class).

D-308309: BA to A spec break
between the P-1128/A suction
and the pump out header is not
adequate.

Action: Either rolt out spools as
designed or install blinds
immediately downstream of the
BA isolation valve.

0-310483: TF1 to AF1/ABO spec
breaks between the ¥-1131A/B
Filters and the pump out and
wash oil headers are inadequate.
Action: Either roll out spools as
designed, or install blinds
immediately downstream of the

Page 12 of 13

Verifier

Comments Verified On

11/9/2010

Verifier Name

Blinds have been  Beatham, Keith
installed per
Design

engineering reco's

Due Date RR SOE  Assigned To

12/1/2010

Status

Preciado, Silvano E. Completed

CUSA-CSB-0000564
EPA




wecord
# ABU Unit

Totals:

®

-

29 Records

I'R

Item
Nbr

Additional
Consideration
(Recommendation)

ABU Proposal

TF1 isolation valve,

Recommend: We should consider
upgrading these in the same
manner as the PO/WO spools on
the hot cil pumps in the plant
were upgraded (double block and
bleed of the higher pipe class).

D-357210: BA to A spec break
hetween the P1168/A discharge
and the wash oil header is
inadeguate.

Action: Either roll out spools as
designed, or install biinds
immediately downstream of the
BA isolation valve.

Resolution

All Recommendations

Thursday, August 09,2012 10:05:10 AM

Verifier
Comments

page 13 of 13

Verifier Name

Verified On

Due Date RR SOE  Assigned To

Status

CUSA-CSB-0000565
EPA
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Investigation List Summary
Richmond Refinery

' Form l MITS# In;:;::nt Rei?:;“g Title ﬁf Event
33 MITS-2007-1686  3/30/07 'D&RABU  Flaring - plant siu activity (113134) Compl
34 MITS-2007-1683 6/ 19/07 D&R AB[J o ;oss:bie ﬂanng event (111725) C;m;
35 MITS-2007-1656 6/1 1107 | D&R PEU Loss of seal flush - p!ant upset (1‘1"1593) Cor;;;
36 MITS-2007-1655  6/11/07 'D&R ABU "T‘ej?gfi%fryﬁ'fogsvof 8 sic feed to RLOP HNC Compt
37 MITS-2007-1576  5/4/07 DER ABU  Possible Knee Injury (109190) Compl
38 Eééégf-mw 412307 o D&R Aéu Furnac_e-tnp due to failed fuse to FSC cards o Compl
39 MiTS—2007—1542 4/19/07 o D&R ABU 77Al\gi'a-r AN;I;; AS;féilé; ln"'t:er(;iho;w‘ E;Wns;ystem at C-O-IT'IEEJI
4D MITS-2007-1541 aneo7 'D&R ABU _ Ef_eamjrf‘ssurefiﬂ{'jjgs il K1 6(}9 and  Compl
- 41 m 2007- 150? 74/11!07 D&R ;ABU- Near Miss (107854) 7 o Compl
42 MITS-2007-1499 413007 ‘D8R ABU . HC Odof by %jj?ﬂoh‘(?”(?? /Fan S/D/ F*aﬂng Compl
f; 43 MITS-2007-1485  4/1/07 ' D&R ABU Leak'ngrn*i’b'e ??ffff‘ffma" freatacy COIﬁpl
| 46 MITS2007-1483 33107 " DE&RABU  Oilto2 Sep from 4 CUDesalter (106936)  Comp
45| Mifs-zbbzéztss 310007 —D&EABU ComraC’f Eng*ﬁ!{ﬁfj}jﬁ*fﬁ on Hard Hat by Cc;p;t
46 MITS-2007-1400 34007  D&R ASUWWB&R Fare;ctl\;'lty (1053?5) 656{‘§i
o 47 MITS_E{")E?-_HBO | 27555/6:/:—"* é&R }-\BU | DEAto Sour Water fror;_-S_ H_ZS (1 05097) Cor;;;i
fidp Hl-}é-—ébomam 223007 DSRABU  F-1160C C02 bi;h:w“g;_(; 04839) T compl
49 MITS-2007-1360 _'“_2_11':%}'67 “ NDE:I;WQJAWMMﬁsed Flare sample 20:40 fours (104353 - 'C}Jfﬁ;ﬁ;
5 MITS2007-1332 21807  DS8RABU  BENZENE/LEL EXPOSURE (104147) Compl
51 MITS-2007-1328 217107 _ D&R ABU | ﬁggn;;i:j;;ﬁ;trash can (104133) 'Eorﬁ;—l
52 :_!\/15;_5‘»2007-1326 WS}ET o D&R ABU Additional Con5|derat|ons from 1/i5/0? Com;;
63 MITS-2007-1321  2113/07 o D&R Apy - Neariiss-fallng tool - (Red Hat notes) Compl
54 MITS-2007-1320 211307 D&RABU Nﬁé{fjﬁﬁiﬁs Falling Object (Red Hat notes) Compl
s WTS200713t9 21407 DamAsy  Nealiss DioppedPmBarRedtat  comp
: 56 MITS 2070771287 ‘. 2/8107 D&R ABU érr;;l;/ee |nJur“ed falling from blkg(103167) Compl
57 WTS 2007-1285 207007 ?D&R ABU 'mi;;:s;;iﬂe Benzer:éwé;;;osure (103163) - Compl
e 58 | MITS-2007-1250  2/4/07 'DS&RABU  CVX EE bumn to right palm (103088) ~ Compl
50 MITS-2007-1240 2107 DS&RABU  First aid Employee cut finger (103103) ) Compl
60 ?ﬁifs-2007-1 147 121007  D&RABU (D&R East Odor Smelled (102110) _CD;ﬁbE
61 MITS-2007- 1134' 771“576; o 'D&R ABUH ﬁiﬁk:flg jeak fuel gas isolation valve 76;@
' 62 MITS-2006-952 92906 D8R ABU o Loss of MP- 1601 -  oEE
63 éMITS 2006-941 | 9!2757!706777”7 B&R ABU '~ Loss of K1600 7 cé}nbi
64 MITS-2006-903  8/30/06 D&R ABU * Flaring at LSFO flare - C1190 off gas and c_ompl
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Investigation List Summary
Richmond Refinery

Incident Reporting

[ELul MITS# Date

Area Title of Event Status

65 MITS-2006-891 7/21/08 D&R ABU Flaring at LSFO flare  (92366) Compl

86 | MITS-2006-860  B/9/06 D&R ABU Flaring at LSFO Flare (928&33577. - Con:;;

87 V‘I\‘MTS;;'ZOOG-B@ | 8/8/086 | D&R ABU .SoiLEV;té; ;eak - Comp;
,-68_; MITS-2006-761 6;;3!06 - D&RABU F- 11OOA pass#d 1oss of flow (Min F re chop) o 7Comp1
69'?MHTSV 200(5742 SH é/O_B | D&R ABU Loss of 4 SfC at Crude UIi B Com;)!

70 ES_ :‘2006 587 2;;67’6;3 - D&R ABU DHT/K1600 S/D 77 : Compl

71 MlTs-zo(}eJ;ééﬁiT{ 306 D&R ABU Dperaior sprayed with sourwater, DHT  Gompl
.‘-?2 MIiTS-2006-388 4/28/05 ] &;ABTJ o -D&R MF;“‘I_éE;damaged dunng startup : Compl
73 _n_au;é_-zoos-msg 128106 D8R ABU  1C-1160 88 of vacuum (101809) _ Cor_n_pl
'74 MITS 2006 104; 7711?22/06 ¥ D&R ABWUv o Crude Unit Electrical failure on TX 278 B _él;rr;p;i
‘75 MITS- 2005_57 7/13/05 D&R ABU o spot thI;TS to -l_lp and r:ght che':e‘k |§:ﬂrrg& - Com;Ji
"J{;f?s _n;a_u'fé "_2@?;61 70005 D&R ABU ””#5 Hﬁzus Rich DEA Line Leak T '60;551
77 MITS20054 12105 DERABU  Persomnel Exposure  Compl

e
CUSA-CSB-0000611
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Investigation List Summary

Richmond Refinery

#orm MITS# Ins;dtznt Reg::‘;taing Title of Event Status
MITS-2008-2658 5/13/08 . D&R ABU Cut fnger First aid (*) Compl
M1T8;2008-2w6}>13. " 5/11/08 D&R ABU Relief gas ﬂo& lo D&R F!are ( i Compl
', MITS- 2508_—2645 5/7/08 D&R AB(J . MVA East side van backed into pipe support - C-orﬁpi
MITS 2008-2612 B 5/k1!078 - D&R ABU MVA( ) - dbmp!
1\.}17171‘;372706675 2553 4/1 108 D&R ABU Heat of the day/Feed composition - Minor Combi
MiTS—2008—2479 B 3/1 1 1‘08- .“D&R Aﬁ Deﬁvl"-u‘\;—32‘172 i;oiated due to vapors from Compl
j_&iiTS;206é;£g28 1/29/08 D&R ABU K395O Shutdc;.'\;fn T;;;e "(‘“) - Compl
fﬂ!’u’ti:fS—ZG(ST--2224 12/31/07 D&R ABU __;3550 Shutdown (136653) Gl
MITS 200?—2221 3 12/28/6:/"”—“ D&F;;\Blji | LOSS.OF K-117;;E_ 13665(5}777777 7 N Comf;é
MITS-2007-2209  12/24/07 ~ D3RABU  K-3950. SP'“back ‘{fjffff{?ossfb”e ice Cormpl
I - MITS- 200?—25(; R W1 2/22/07 D&;;éu N ;-3950 s/d on low_‘s;;;; pressure {1 3661;5" N C;)fn-p.i
MITS20072206 122107 DeR (ABU  F3001(136629) - _ Compl
MITS-2007-2202 12120107 | DaR ABU ""Packihg leak off K1171A vent gas and relief  Compl
f&ﬁé-énm-mse 1204107 D&R ABU 3959 FS‘/DAf’ue to hilevel In V-3951AKIO Compl
MITS- 2007-2146 '1 1/29/67  D&RABU e K3950 Flare Gas Recovery - 0565'1
3 MITS 2&)?_21_ 44 : 11/28/07 BgR ;\BEJ_— Near Mlss Cruc‘i:; E}n?t\ Véc Bottoms Valve Campl
MITS 2007-21 30 1 EE&EJT 7  D&R ABU V—3900 ﬂo:z; to ﬂare (‘i 3&0:31) a Compi
METS 2007 2120 _ 1_1132_/0?" D&R ABU K1100B Shuidown {134646) 777777777 o —am—pl
MITS-2007-2087 11;15;07 i 'D&RABU f":f?ﬁ?ﬁsm due to low pressure in System Compl
] Mi;é-5007~2058 1 1:‘7!0; | D&R ABU Excessive flow t_o_r;éf system {131 804) N o Compi
VTS 2007-2029 wfsm?jj DSRABU  ONSH(126222) giene yolte fobuns OO
MITS- 2007 2000 10/23!0? D&R ABU Strained Shoulder (122332) Compl
TKMTS 2007- 1939 » 10/21'0? D&R ABU I flare everﬁ (11 '7565) - éompi
MITS-2007-1908 | 9#21!0% N D&R ABU C1190 Off gas EXCUI';ICTF;;%; o _C_o;'nﬁ'l
MITS2007-1898  9/19/07  D&RABU  Ups System failure (116928) Compl
i_lvt_]'-fnéu2007-188?79l;f:‘;/07 | D&REU ___Pgtential Flanng D&R (116844_) - Compl
: ;.MITS-ZOOT 1804 8/14/07 D&R ABU Flo;v to D&R Fiare Shor’[ duration (1 14877) Compl
MITSZ(SOE‘ 1704 ' 6!28/0?.“ D&R ABU  Loss of Vacuum column indications d dunng o -Compjl‘
{MITS—ZOOTJSQQ 6]2_';167 o D&R ABU ”m(griound fire repo.;-ted at D&R ﬂare (1 13162) | Compl
MITS~2007—169} 6/27/07 T Dél_?_ﬁ:i?:u Vacuum Column Upset (1 13202) —Com-'p;i
MITS-2007-1696  6/26/07 D8R ABU fi‘ﬁffjg Jd‘urmg the hghtmg of the flare DilOt c:om;;i
M1T8—2007-1695 - 6/25/07 D&F\-’-ABU Loss of K11 OOB mystery shutdown (1 1 3157) a)n:pl
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Chevron

Investigation Summary Report

Richmond Refinery Special Instructions
| I‘t-/lncident# MITS-2005-57 Status | Complete
~ Incident/Event Information
Event Date | Wednesday, July 13, 2005 Reporting Company | CHEVRON PRODUCTS COMPANY
Event Time 24 Hr. | 0900 Standard | 5:00 AM Facility | Richmond Refinery
Event End Date ; Wednesday, July 13, 2005 Reporting Area | D&R ABU
Event End Time 24 Hr. Standard Section | D&R East
Mgmt Sponsor| Mark Miller* E Crew/Group | A
Incident Type s Safaty Locations Impacted
Maintenance | yo o o | Impacted Plant ?!
Focus ¢
Affected .
Equipment Not Applicable
When did you find out about the event? Time Date :
" wEvent Title: spot burns to lip and right cheek incurred while pulling resid sample at #4 Crude Unit
g\~w.--"-:Jescz'iption The Operator put on the proper PPE. He started to unblock the inline sample valve which requires 82 count hand
crank turns before recieving stock. Operator viewed sample tap through viewing port on sample enclosure.
Initially no product came out after reaching 82 turns. With enclosure stifl closed, aperator exercised sample draw
by backing off on sample valve and reopening two times while observing sample draw through view port. Due to
difficulty in seeing inside enclosure, operator opened side door to get a better view. on the third cycle of
Event Classification Near Miss: 1 Yes_é_l\i;—g PSM Near Miss: QYes O No ! MCAR Near Miss: I} Yes (O No l

Category | PERSONAL INJURY . [nsrconsent pecree[O Yes @ No | Level| Level 1 ;

[ SV DN VIR DI R P E L R TaTatd

"CUSA-CSB-0000613
EPA



Special Instructions

_ ._’_,f!!:" Menu . New Record ; Find 1 Sort E Jﬁ' ;* List i IReport 1 Print i \IZ’E:
' inodlnvestigatio 4ng NP
LS o Investiigedien Virehdng Systam Rieiend Ry |
. Y ; { H . |
. MIts Incident # MITS-2007-1126 | Status | Complete
' Incident’/Event Information
Event Date | Monday, January 15, 2007 E Reporting Company | CHEVRON PRODUCTS COMPANY :
! EventTime 24Hr. 0518 Standard | 5:18 AM Facility | Richmond Refinery
: - e
. Event End Date | Monday, January 15, 2007 Reporting Area | D&R ABU
: ] e —— .
! Event End Time 24 Hr. : 1723 Standard | 5:23 PM Section | D&R General ;
Mgmt Sponsor|{ Carl Simmers Crew/Groupi
: Incident Type | Process " Locations Impacted | #4 Crude l
. o |
; !
e e . =
: Maintenance | p ofiability Impacted Plant | #4 Crude
‘ Fotus e e e — i = = |
] Affected P i
! Equipment RPtat._' ng - ;
i
VWhen did you find out about 24Hr. | 05:20 | Time l5:20 aM | Date |Monday, January 15, 2007 ,

! the event?

e

. .tentTitle| Fire at #4 Crude Unit - CWS Level 3 Event (101764)

Description| This investigation is being conducted under attorney-client privilege. B el
For more information contact the Refinery Incident Coordinator; Mike Baer at 242-3567.

: Event Classification Near Miss: [0 Yes © No | PSM Near Miss: [ Yes © No Ig MCAR Near Miss: [O Yes © No f |
i 11
g Category | REPUTATION |_NSR Consent Decree]O Yes @ No | Levell Level 3b 1 |
‘ Type | Incidents reporable to outside agencies and requiring or threatening shut down of operations
i ;
How did you find out about the incident/event? :
{ This investigation was conducted under attorney-client privilege. Ll
i The publicly available report is attached.

'| For more information contact Matt Brennan x21862.

i

1 -

3

i Describe the steps taken to correct or mitigate the problem:

i Y
3 — !

I

L

. . ——
! hd

ribe the steps taken to reduce emissions caused by the incident/event:

| ———
" o

CUSA-CSB-0000614
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] I“l »

Investigation:

';l('\_

i
1
o .
'} e
.
i

. Samples Taken? }@ Yes C‘N°§24 Hr. - Time: | - Tag Number:

Cives O o

e

LT

Were any other Divisions/Areas Affected?
i

Impact to other DivisionsfAreas:

i
I

1o

dl
=3

Action Taken;

IE

. |—
if <
l
: i
i
! i
i s
i
z
;
!
i
| ;
| !
i i
|
] H
i ]
; NsrRcD  No |
! Last_Modified ,
()
L
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Tery Lizarraga Chevron Preduects Company

Manager. Health, Envirenmental Richmond Refinery

and Safety 841 Chevran Way,
Richmond, CA
94801

Tel 510-242-1400
Fax 510-242-5353
hink{gchevron.com

April 18, 2007

Randall L. Sawyer

Hazardous Materials Program Director
Contra Costa Health Services Department
4333 Pacheco Boulevard

Martinez, CA 94553-2229

Dear Mr. Sawyer,

Enclosed is the final investigation report of the fire that occurred on Monday, January 15, 2007 in the
crude unit at the Chevron Richmond Refinery. The report describes the events leading up 1o the
incident and the corrective actions we have taken and are plaoning to take. Curlis Anderson, General
Manager of the Richmond Refinery, and I want to assure you and the community that the Richmond
Refinery is committed to safe and reliable operations.

In the attached report, please note the investigation team concluded the initiating event was the failure
of a thinned carbon steel section of the swing out wash oil pipe spool that was left connected to
process plant equipment for a lengthy period of time. The wash oil system is a temporary,
mfrequently used system to clean-up equipment prior to maintenance. A contributing factor identified
that valve seats were missing from the gate valve that separates the wash oil pipe spool from the plant
equipmnent. When an adjacent pump was started up, the missing seats allowed full pump discharge
pressure into the wash oil pipe spool causing the failure of a section of that pipe spool.

The Refinery has completed all repairs and the crude unit (CU) is now fully operational. Based upon
the investigation team’s findings, we have identified the proper corrective actions to prevent a
recurrence, including the instatlation of upgraded pipe mewllurgy/design in the CU for an Inherently
Safer Solution. As noted in the attached report, we have completed the key comective actions to
address the root causes of the incident.

Again, we want to emphasize that Chevron is committed to incidert and injury free operations. As
part of Chevron’s Operational Excellence Management System we have shared the investigation
results throughout Chevron’s Global Refining system.

If you have any questions please contact myself or Matt Brennan at 510 242 1862,

Tery Lizarraga

Enclosure: Final Report

CC: BAAQMD — Brad Kino, Cal/OSHA - Tom Johnston, City of Richmond - Kathryn Gerk

CUSA-CSB-0000616
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Descripﬁon of What Occurred

(SN

The refinery crude unit was being prepared for scheduled maintenance. As pump P-1165A was started, a release
occurred from a swing out wash oil pipe spool when a section of that spool failed. The material released was a
mixture of wash oil', and partially processed crude oil. Within several seconds, at 05:18 AM, the mixture ignited
resulting in first aid burns to an opesator. Due to the fire’s potential off-site impact, Chevron initiated a Contra Costa
Health Services (CCHS) Community Warning System (CWS) Level 2 notificaiion at 05:22 AM. Shortly thereafter, at
05:30 AM, a CWS Level 3 was issued to portions of the community alerting people to shelter in place. The main fire
was extinguished at 07:00 AM and CCHS announced the CWS all clear at 8:40 AM. For safety reasons {to not
accumulate quantities of unburmed vapor) several small fires were allowed to coniinue in a controlled manner until
14:14 PM on the same day.

Investigation Team
The investigation was facilitated by a Chevron Corporate Fire and Pracess Safety Engineer and led by Chevron

Pascagoula Refinery Area Business Leader. Other core team member positions included a Chevron Pascagoula
Refinery Designs Team Leader and the following from the Richmond Refinery: a plant Operating Assistant, two
Head Operators, who are also United Steel Worker Union Health and Safety Representatives, and a Corporate
Crude Unit subject matter expert. Additional experts were involved in the analysis of the incident and the
investigation on an as needed basis.

Investigation Methodology

The team followed a proprietary root cause analysis methodology, TapRooT®, developed by System lmprovements,
Inc. of Knoxville TN. The TapRooT® investigation process requires the systematic evaluation of each causal factor
against a structured hierarchy, called the Root Cause Tree®. The Root Cause Tree consists of a series of questions
relating to individual performance, team performance and management systems that lead to a set of Basic Cause
Categories. Within each Basic Cause Category are a number of unique root causes, as defined by Systems
Improvement, Inc.

Causes .

Primary Cause: Per original plant design the pipe spool for connecting wash oil to the discharge of the pump is a
swing out type, which was not intended to be connected to the pump discharge line during normal operation. Instead,
the spool was connected to the discharge of the pump for an extended period of time. Leaving the swing out wash ofl
pipe spool connecied to the discharge of the punp allowed the spool to be exposed to process conditions.
Metallurgical testing and analysis indicate that the failed scction of the spool was thinned by high temperature
sulfidation cerrosion.

Contributing Cause: The gate valve off P-1165A discharge line was missing its valve seats. The pump startup allowed
full pump discharge pressure to enter and rupture the thinned section of the spool. While modeling did not show that
the missing seats alone caused corrosion to oceur, the missing seats are believed to have contributed to process
conditions that allowed suifidation corrosion and thinning of the spool to oceur.

! Wash ofl is basically diesel fuel that is used to remove heavier crude oil residue from the internals of equipment in
preparation for equipment clean-up and maintenance.

Pagelof §
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Root Causes (as defined in the Tap RooT® methodology) & Corrective Actions:

Causal Factor No. |: Swing out wash oil spool connected to the discharge of pump P-1165A was connected fora
lengthy period of time (20+ years).

Background: Swing out wash oil spool was left connected to plant pipe without going through a thorough evaluation
utilizing a formal Management of Change process prior to updating plant Piping and Instrumentation

Diagrams (P&IDs).
Root Cause: Management System -Standards, Policies or Administrative Controls (SPAC) Confusing or Incomplete.

Note: Confusing or incomplete infers the existing SPAC (procedures), used at that time, did not fully
address/specify what actions/steps were needed at the time changes to this equipment configuration took
place.

Corrective Actions & Status:

I. Determine the integrity of the swing out wash oil spools at all hot oil pumps in the Crude Unit and repair or replace
as necessary. Utilizing the MOC process, change the design for permanent installation of the spools or implement
operating procedures to ensure those spools at all hot oil pumps in the Crude Unit are disconnected or blinded at
the first block valve off the pump during normal unit operation. Ensure the plant P&IDs reflect this design.
Richmond implemented the Inherently Safer Solution: Upgraded wash oil pipe spool metallurgy/design in the
Crude Unit for permanent installation, eliminating the potential for sulfidation corrosion.

Status: Complete B ¥
S e

2. Itis believed that the change in operation of the spool occurred before the Refinery instituted a more rigorous
Management of Change (MOC) process in 1993 to ensure that changes (other than in-kind) are evaluated and
approved prior to implementation of such changes in the field. The MOC process would have identified the
implications of the technical and health and safety impacts of this type of change.

Status: Complete.  py\(
R

3. Reinforce that field conditions which are found that do not match existing P&IDs use the MOC process to verify
P&ID changes are fully evaluated prior to changing such documentation.

Status: Complete L
(5))

4. Send communication to Chevron Global Refining Operations and Reliability Managers to evaluate metallurgical
specification breaks at all hot oil (=475 °F) pump.\.-, with crnphabls on positive isolation at specification break

—

points.
Estimated Completion Date: 5/31/07 VW Wﬂ‘l
i S oK oY Qoo MR 8T

5. Identify (refinery w:de) existing swing out spools and ver fy they are still being operated as such, or ensure a
proper design review has been conducted for changed operation.

Estimated Completion Date: 5/31/07 »fJ ‘Zx‘}%ﬂr c\ W AW'“J
$hodwry complebr

CUSA-CSB-0000618
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Causal Factor No. 2:  Seats missing in the 4-inch 5 Chrome gate valve at the wash oil connection point off of the

discharge of P-1165A.

Background: The Richmond Refinery was not able to determine if the valve was received from the manufacturer with

missing seats, or if repairs were made to the valve and the seats were not reinstalled,

Root Cause: Manufacturing or Quality Conirol: Unable to Determine.

Note: The TapRooT® process specifies “unable to determine™ if the root cause is not conclusive.
Below, Chevron has identified corrective actions that would prevent a recurrence if the basic canse was
either manufacturing or quality control related.

Corrective Actions & Status:

1.

Replace the valve on P-1165A discharge piping to wash oil pipe spool.

Status: Complete. o¥e

Chevron Glabal Procurement to ensure contract langnage requires valve suppliers to administer quality contral
checks for proper assembly of new valves and that pronedures include 2 seat tightness hydrotest for all existing
valves undergoing repairs by third party valve repair shops This applies to existing and new contracts.
Estimated Completion Date: 01/31/08

Richmond Refinery Machine Shop to ensure their procedure includes a seat tightness hydrotest for all valves
undergoing trim modifications or repairs by the Refinery machine shop.
Estimated Complction Date; 05/31/07

Comrnunicate the recommendation that all Chevion Refining machine shops ensure procedures include a seat
tightness Irydrotest for all valves undergoing trim modifications or repairs by the Refinery machine shops.
Estimated Completion Date: 7/31/07

Page3of®
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Additional Information that Demonstrates Regulatory Compliance

Date & Time Event Began: Monday, January 15, 2007, 05:18AM
Date & Time Safe and Controlled Conditions Were Established: Fire under control and CCHS Community

Warning System all clear sounded at 08:40AM, January 15, 2007 (controlled buming of several small leaks
remained to prevent accnmulation of flammable vapors). All fires extinguished January 15, 2007, 14:14PM

Date & Time Investigation Started: January 15, 2007, 07:00AM.
Type of Incident: CWS Level 3

Cost of Incident: Greater than $500,000
Chemicals released: The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

and the Emergency Planning and Community Right-To-Know Act (EPCRA) require reporting when a facility

releases more than a “reportable quantity” of a hazardous substance. The reportable release thresholds are based
upon EPCRA & CERCLA reporting requirements. No materials released exceeded these reporting thresholds. Final
calculations of the total materials released are noted below, which are a result of the materials combusted during the

fire:
Material Released Quantity Reportable Release | CAS Number | MSDS
Released Thresholds Number
Sulfar Dioxide (SO,) 377 pounds 500 pounds 7446-09-5 CVX-584
Nitric Oxides (NOx) 34 pounds 1,000 pounds 10142-43-9 CVX-11185
Sulfuric Acid (HaS304) 6 pounds 1,000 pounds 7664-93-9 GC-V01011
Hydrogen Sulfide (HzS) | 2 pounds 500 pounds 7783-06-4 CvX -301
Weather Conditions:
Wind Speed 8 MPH
‘Wind Direction 75° (E to W)
Precipitation None
Temperature (F) 43°
Stability Class - |E

On Site Emergency Response:

+ Chevron Fire Department was notified approximately 05:20 AM.

s Plant Operators activated deluge gystem in the Crude Unit and applied water from fixed ground fire water
monitors.

e Chevron Fire Department personnel arrived on scene at approximately 05:22 AM; ultimately 2 ladder
trucks, 3 engine pumnper trucks, and one Refinery emergency response unit applied approximately 6,000
GPM of fire water from mobile mounted high volume fire water monitors. An additional 2,000 GPM was
being applied using fire water attack hoses. An estimated 2500 gallons of 1% foam concentrate was applied
to the fire. The fire water demand rate dropped off significantly after approximately 07:00 AM.

s Responding orpanizations inciuded Chevron Fire Department, Chevron Fire Brigade members and
Richmond and El Cerrito Fire Departments. Petro-Chemical mutual aid was provided by Valero, Shell,
Tesoro and Dow.

»  Atotal of five (5) alarms were dispatched in response to this event and the Community Waming System
was activated at Level 3,

Ofi-Site Emergency Response: Four (4) Chevron employees were immediately deployed outside of the refinery to
manually take air monitoring samples at various locations downwind of the fire using direct-reading
instrumentation. The mamual monitoring continued throughout the incident.
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On-Site Impact: Non-essential personnel were evacuated from the D&R area then sheliered-in-place. A Refinery-
wide and Chevron Energy Technology Center shelter in place also occurred. One employee was treated for minor
buras by the Chevron Fire Department and an outside hospital. That employee was released to returm to work on the
same day. Another employee received on-sile treatment for a minor skin irritation and returned to work on the same

day.

Ofif-Site Impact:

1. The Richmond Refinery activated a Level 2 and Level 3 notifications via the Contra Costa County
Commurity Warning System,

2. Ounthe day of the incident, Chevron received eleven (11) calls from the public.

3. Fence line momtoring:
The Refinery utilized the BAAQMD required continuous menitoring data from instrumentation located at the
Refinery’s High Hill, Office Hill and Gertrade Street monitoring stations. Data points are given close to or
prior to the incident as a reference. The following maximum readings wexe recorded between the times the
fire started and the time all-clear was called by CCHS. Allreadings were well below: (1) Reportable release
thresholds, (2) Cal/OSHA’s Permissible Exposure Limits (PELs) and (3) California OEHHA/ARB chronic
inhalation Reference Exposure Levels (RELs). Therefore, emissions from the incident were well under both

worker and community health exposure fimits.

High Hill - OfEice HilI Gerirude Street | OSHA & hour” | Chronic REL
: S T i | limit (PEL) L
H2S | 4ppb@05:18 |2 ppb@ 05 18 i ppb@05:18 {10,000ppb | 400 ppb
H2S | 56 ppb @ 0639 | 3.5 ppb @ 07:30 2ppb @ 07:37 {10,000 ppb 400 ppb
502 | Station does not | Nan-detectable - Non-detectable | 2,000 ppb 4 ppb
monifor <1 ppb - <I ppb

Nate: The Cal/OSHA 8 hour PEL for SO, is 2,000 ppb (2 ppm) averaged over an 8-hour period. The
CalfOSHA PEL for H,S is 10,000 ppb (10 ppm) averaged over an 8-hour period.

Sampling data and community monitoring results:

All air samples taken during the incident indicate there was no evidence of adverse air quality, and hence, we
would not expect adverse health impacts to have resulted from the incident. All sulfur and VOC compound
analyt:cai results were below: (1) Reportable release thresholds, (2) Cal/OSHA’s Penmissible Exposure Limits
(PELs)', and (3) California OEHHA/ARRB chronic inhalation Reference Exposure Levels (RELs)®. Therefore,
emissions from the incident were well under both worker and community health exposure limits.

All 31 direct-reading samples showed non-detectable concentrations of Hydrogen Sulfide (H28), < 0.1 ppm.
Sulfur Dioxide (S02), < 0.1 ppm, and benzene < (.1 ppm.

In addition to the direct reading instrument monitoring, Chevron personnel used Tedlar bags to gather a total of 1t
air samples downwind of the refinery on the day of the fire. These samples were analyzed for sulfur and VOC
compounds, the resulls are summarized below:
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Testing for sulfur was performed using ASTMD-5504 method testing for 20 sulfur compounds. Only one
compound, Carbonyl Sulfide was found above the detection lirnit’. The lab indicated interference from the Tedlar
bags may contribute, in whole or in part, to the positive results of Carbonyl Sulfide. Testing for Volatile Organic
Compounds (VOCs} was performed using EPA method TO-14A GC/MS Full Scan for 62 VOC compounds. Only
five (5) compounds were detected above the detection limits.

NOTES:
"OSHA scts enforceable permissible exposure limits (PELs) to protect workers against the health effects of
exposure to hazardous substances. PELs are regulatory limits on the amount or concentration of a substance
in the air,

% The California Office of Environmental Health Hazard Assessment (OFHHA) Chronic Reference Exposure
Limits (RELs) set airbomne levels that would pose no significant health risk to individuals exposed
continuausly to that Jevel. These limits are set to protect people living in communities surrounding such
releases.

CCHS Maunitoring:

In addition to (he sampling and monitoring conducted by Chevron, CCHS gathered 3 ambient air samples during
the incident and had themn analyzed for VOCs. All results were characterized as at or near typical background
levels.

Agencies Notified, including time of Notifications:

Primary: Community Warning System (CWS):
a. Level 2 activated by tlie Richmond Refinery at 05:22 hrs
b. Level 3, sirens activated by the Richmond Refinery at 05:30 hrs
¢.  All-clear issued by CCHS via CWS at 08:40 hss

Secondary: Additional notifications via telephone to the agencies below and others
The list below does not include all representatives from the respective agencies:

Cal/QOSHA Inspector Mr. Tom Johnston {925) 348-3163
RPD Chief Mr. Chrts Magnus {510) 323-3306
R¥D Chief Mr. Michael Banks {510) 307-8041
CCHS HazMat Pgm. Asst. Director Mr. Steve Morioka {925) 646-2286
ECED Chief Mr. Maples (510} 215-5540
BAAQMD Engr. Mr. Bill Hammell (510} 749-4605

% The detection limit refers to the minimum level which the testing instrument is capable of reading,
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Process Description:
The Crude Unit distills crude oil to produce up to 9 distillate streams and vacuum resid.

Basically, the crude ¢il is heated, desalted and split into various product streams that are sent to interediate tafikage

or to downstream processing units as feed.

The Crude Unit consists of the following systems:
» Crude Feed Booster Pumps

» Primary Heat Exchanger Train

» Degalter

Flash Drum

Secondary Heat Exchanger Train
Atmeospheric Furnace and Colurnn
Naphtha Stabilizer Columin
Vacuum Furnace and Colomn
Product pumping and cooling
Vent Gas Recovery

o Sour Water

s ¢ * ¥ ® @

The Crude Unit receives crude oil from oll-plot lankage via booster pumps or via gravity feed.
Appendix I — Simplified Drawing of Pump & Piping

Report approval:

Manager, Health, Environmental and Safety
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Description of What Occurred
The refinery crude unit was being prepared for scheduled maintenance. As pump P-1165A was started, a release

occurred from a swing oul wash oil pipe spool when a section of that spool failed. The material released was a
mixture of wash oil!, and partially processed crude oil. Within several seconds, at 05:18 AM, the mixture ignited
resulting in first aid burns to an operator. Due to the fire’s potential off-site impact, Chevron initiated a Contra Costa
Health Services (CCHS) Community Waming System (CWS) Level 2 notification at 05:22 AM. Shortly thereafier, at
05:30 AM, a CWS Level 3 was issued to portions of the community alerting people to shelter in place. The main fire
was exiinguished at 07:00 AM and CCHS announced the CWS all clear at 8:40 AM. For safety reasons (to not
accumulate quantities of unbumed vapor) several small fires were allowed io continue in a controlied manner until
14:14 PM on the same day.

investigation Team

The investigation was facilitated by a Chevron Corporate Fire and Process Safety Engineer and led by Chevron
Pascagoula Refinery Area Business Leader. Other core team member positions included a Chevron Pascagoula
Refinery Designs Team Leader and the following from the Richmond Refinery: a plant Operating Assistant, two
Head Operators, who are also United Steel Worker Union Health and Safety Representatives, and a Corporate
Crude Unit subject matter expert. Additional experts were involved in the analysis of the incident and the
investigation on an as needed basis.

Investigation Methodology .

The team followed a proprietary root cause analysis methodology, TapRooT®, developed by System Improvements,
Inc. of Kiexville TN. The TapRooT® investigation process requires the systematic evaluation of each causal factor
against a structured hierarchy, called the Root Cause Tree®. The Root Cause Tree consists of a series of questions
relating to individual performance, team performance and management systems that lead to a set of Basic Cause
Categories. Within each Basic Cause Category are a number of unique root causes, as defined by Systemns
Improvement, Inc.

Causes

Primary Cause: Per original plant design the pipe spool for connecting wash oil to the discharge of the pump is a
swing out type, which was not intended to be connected to the pump discharge line during normal operation. Instead,
the spool was connected to the discharge of the pump for an extended period of time. Leaving the swing out wash oil
pipe spool connected to the discharge of the pump allowed the spool to be exposed to process conditions.
Metallurgical testing and analysis indicate that the failed section of the spool was thinned by high temperature
sulfidation corrosion.

Contributing Cause: The gate valve off P-1165A. discharge line was missing its valve seats. The pump startup allowed
full pump discharge pressure to enter and rupture the thinned section of the spool. While modeling did not show that
the missing seats alone caused corrosion to occur, the missing seats are believed 1o have contributed to process
conditions that allowed suifidation corrosion and thinning of the spool to oceur.

T'Wash oil is basically diese] fuel that is used o remove heavier crude oil residue from the internals of equipment in
preparation for equipment clean-up and maintenance,

Men 1 W00
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Root Causes (as defined in the Tap RooT® methodology) & Corrective Actions:

Causal Factor No. 1: Swing out wash ail spool connected to the discharge of pump P-1165A was connected for a

lengthy period of time (20+ years).

Background: Swing out wash oil spool was left connected to plant pipe without going through a thorough evaluation

utilizing a formal Management of Change process prior to updating plant Piping and Instramentation
Diagrams (P&IDs).

Root Cause: Managernent System —Standards, Policies or Administrative Controls (SPAC) Confusing or Incomplete.

Note: Confusing or incomplete infers the existing SPAC (procedures), used at that time, did not fully
address/specify what actions/steps were needed at the time changes to this equipment configuration took
place.

Corrective Actions & Status:

1.

Determine the integrity of the swing out wash oil spcols at all hot oil pumps in the Crude Unit and repair or replace
as necessary. Utilizing the MOC process, change the design for permanent instaliation of the spools or implement
operating procedures to ensure those spools at all hot oil pumps in the Crude Unit are disconnecied or blinded at
the first block valve off the pump during normal unit operation. Ensure the plant P& IDs reflect this design.
Richmond implemented the Inherently Safer Solution: Upgraded wash oil pipe spool metallurgy/design in the
Crude Unit for permanent installation, eliminating the potential for sulfidation corrosion. -

Status: Complete

. It is believed that the change in operation of the spool occwrred before the Refinery instifuted a more rigorous

Management of Change (MOC) process in 1993 to ensure that changes (other than in-kind) are evaluated and
approved prior to implementation of such changes in the field. The MOC process would have identified the
implications of the technical and health and safety impacts of this type of change.

Status: Complete.

. Reinforce that field conditions which are found that do not match existing P&IDs use the MOC process to verify

P&ID changes are fully evaluated prior to changing such documentdtion.
Status: Cormnplete

. Send communication to Chevron Global Refining Operations and Reliability Managers to evaluate metallurgical

specification breaks at all hot oil (>475 °F) pumps, with emphasis on positive isolation at specification break

points.
Estimated Completion Date: 5/31/07

. Identify (refinery wide) existing swing out spools and verify they are still being operated as such, or ensure a

proper design review has been conducted for changed operation,
Bstimated Cornpletion Date: 5/31/07

B ¥ L0
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Causa] Factor No. 2: Seats missing in the 4-inch 5 Chrome gate valve at the wash oil connection point off of the

discharge of P-1165A.

Backeround: The Richmond Refinery was not able to determine if the valve was received from the manufacturer with

missing seats, or if repairs were made to the valve and the seats were not reinstalled.

Rogt Cauge: Mamfacturing or Quality Conirol: Unable to Determine.

Nole: The TapRooT® process specifies “unable to determine” if the root cause is not conclusive.
Below, Chevron has identifted corrective actions that would prevent a recurrence if the basic cause was
either manufacturing or quality control related,

Corrective Actions & Status:

1.

Replace the valve on P-1165A discharge piping to wash oil pipe spool.
Status: Complete.

Chevron Global Procurement to ensure contract langnage requires valve suppliers to administer quality control
checks for proper assembly of new valves and that procedures include a seat tightness hydrotest for all existing
valves undergoing repairs by third party valve repair shops. This applies to existing and new contracts.
Estimated Completion Date: 01/31/08

Richmond Refinery Machine Shop to ensure their procedure includes a seat tightness hydrotest for all valves
undergoing trim modifications or repairs by the Refinery machine shop.
Estimated Completion Date: 05/31/07

Communicate the recommendation that all Chevron Refining machine shops ensure procedures include a seat
tightness hydrotest for all valves undergoing trim modifications or repairs by the Refinery machine shops.
Estimated Completion Date: 7/31/07

Dana T AfQ
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Additional Information that Demonsirates Regulatory Compliance

Date & Time Event Began: Monday, January 15, 2007, 05:18AM

Date & Time Safe and Controlled Conditions Were Established: Fire under contrel and CCHS Community
Warning System all clear sounded at 08:40AM, January 15, 2007 (controlled burning of several small leaks
remained to prevent accumulation of flammable vapors}. All fires extinguished January 15, 2007, 14:14PM

Date & Time Investigation Started: January 15, 2007, 07:00AM.
Type of Incident: CWS Level 3
Cost of Incident: Greater than $500,0600

Chemicals released: The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
and the Emergency Planning and Community Right-To-Know Act (EPCRA) require reporting when a facility
releases more than a “reportable quantity” of a hazardous substance. The reportable release thresholds are based
upon EPCRA & CERCLA reporting requirements. No materials released exceeded these reporting thresholds. Final
calculations of the total materials released are noted below, which are a resuit of the materials combusted during the
fire:

Material Released Quantity Reportable Release | CAS Number | MSDS
Released Thresholds Number
Sulfur Dicxide (80,) 377 pounds 500 pounds 7446-09-5 CVX-584
Nitric Oxides (NOx) 34 pounds 1,000 pounds 10102-43.9 CVX -11185
Sulfuric Acid (HaSO4) 6 pounds 1,000 pounds 7664-93-9 GC-V01011
Hydrogen Sulfide (H,S) | 2 pounds 500 pounds 7783-00-4 CVX-301
‘Weather Conditions:

Wind Speed 8 MPH

‘Wind Direction 75°(Eto W)

Precipitation None

Temperature (F} 43°

Stability Class E

On Sitec Emergency Response:

¢ Chevron Fire Department was notified approximately 05:20 AM.

«  Plant Operators activated deluge system in the Crude Unit and applied water from fixed ground fire water
MORItOrs.

*  Chevron Fire Department personnel amrived on scene at approximately 05:22 AM; ultimately 2 ladder
trucks, 3 engine pumper trucks, and one Refinery emergency response wnit applied approximately 6,000
GPM of fire water from mobile mounted high volume fire water monitors. An additional 2,000 GPM was
being applied using fire water attack hoses. An estimated 2500 gallons of 1% foam concentrate was applied
to the fire. The fire water demand rate dropped off significantly after approximately 07:00 AM.

» Responding organizations included Chevron Fire Department, Chevron Fire Brigade members and
Richmond and El Cerrito Fire Departments. Petro-Chemical mutual aid was provided by Valero, Shell,
Tesoro and Dow.

+ Atotal of five (5) alarms were dispatched in response to this event and the Community Warning System
was activated at Level 3.

Off-Site Emergency Response: Four (4) Chevron employees were immediately deployed outside of the refinery to
manually take air monitoring samples at various locations downwind of the fire using direct-reading
instrumentation. The manual monitoring confinued throughout the incident.

Faged of §
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On-Site Impact: Non-essential personnel were evacuated from the D&R area then sheltered-in-place. A Refinery-
wide and Chevron Energy Technology Center shelter in place also occurred. One employee was treated for minor
bums by the Chevron Fire Departinent and an outside hospital. That employee was released to return to work on the
same day. Another employee received on-site treatment for a minor skin irsitation and returmed to work on the same
day.

Off-Site Impaect:

1. TheRichmond Refinery activated a Level 2 and Level 3 notifications via the Contra Costa County
Comrunity Waming System.

2. On the day of the incident, Chevron received eleven {11) cails from the public.

3. Fence line monitoring:
The Refinery utilized the BAAQMD required continuous monitoring data from instrumentation located at the
Refinery’s High Hill, Office Hill and Gerirude Strect monitoring stations. Data points are given close to or
prior to the incident as a reference. The following maximum readings were recorded between the times the
fire started and the time all-ciear was called by CCHS. All readings were well below: (1) Reportable release
thresholds, (2) Cal/OSHA’s Peomissible Exposure Limits (PELs) and (3) California OEHIHA/ARB chronic
inhalation Reference Exposure Levels (RELs). Therefore, emissions from the incident were well under both
worker and community health exposure limits.

High Hill Office Hill Gertrude Street | OSHA 8 howr | Chronic REL
limit (PEL)
H3S | 4ppb@05:18 | 2 ppb@ §5:18 1 ppb @ 05:18 | 10,000 ppb 400 ppb
H2S | 56 ppb @ 06:39 | 3.5 ppb @ 07:30 2opb @ 07:37 | 10,000 ppb 400 ppb
502 | Stationdoesnot | Non-detectable- | Non-detectable | 2,000 ppb 4 ppb
monitor <1 ppb -<I ppb

Note: The Cal/OSHA 8§ hour PEL for SO, is 2,000 ppb (2 ppm) averaged over an 8-hour period. The
Cal/OSHA PEL for H,S is 10,000 ppb (10 ppm) averaged over an 8-hour period.

Sampling data 2nd community monitoring results:
All air samples taken during the incident indicate there was no evidence of adverse air quality, and hence, we
would not expect adverse health impacts to have resulted from the incident. All sulfur and VOC compound
analytical results were below: (1) Reportable release thresholds, (2) Cal/OSHA’s Permissible Exposure Lints
{PELs) ', and (3) California OEHHA/ARB chronic inhalation Reference Exposure Levels (RELs) %, Therefore,
emissions from the incident were well under both worker and community health exposure limits.

All 31 direct-reading samples showed non-detectable concentrations of Hydrogen Sulfide (H28), < 0.1 ppm.
Sulfur Dioxide (SOZ), < 0.1 ppm, and benzene < 0.1 ppm.

In addition to the direct reading instrument monitoring, Chevron personnel used Tedlar bags 1o gather a total of 11

air samples downwind of the refinery on the day of the fire. These samples were analyzed for sulfur and VOC
compounds, the results are summarized below:

Page 5 of §
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C Testing for sulfur was performed using ASTMDD-5504 method testing for 20 salfur compounds. Only one
compound, Carbony] Sulfide was found above the detection limit?. The lab indicated interference from the Tedlar
bags may contribute, in whole or in part, to the positive results of Cartbonyl Sulfide. Testing for Valatile Organic
Compounds {(VOCs) was performed using EPA method TO-14A GC/MS Full Scan for 62 VOC compounds. Only
five {5) compounds were detected above the detection limits.

NOTES: .
TOSHA sets enforceable permissible exposure limits (PELSs) to protect workers agatnst the health effects of

exposure {0 hazardous substances, PELs are regulatory limits on the amount or concentration of a substance
in the air.

? The Californiz Office of Environmental Health Hazard Assessment (OEHHA) Chronic Reference Exposure
Limits (RELs) set airborne levels that would pose no significant health risk to individuals exposed
contimuously to that level. These Hmits are set to protect people living in communities surrounding such
releases.

CCHS Monitoring:

In addition to the sampling and monitoring conducted by Chevron, CCHS gathered 3 ambient air samples during
the incident and had them analyzed for VOCs. All results were characterized as at or near typical background
levels.

Agencies Notified, including time of Notifications:
- Primary: Community Warmning System (CWS):
a. Level 2 activated by the Richmond Refinery at 05:22 hrs
N b. Level 3, sirens activated by the Richmond Refinery at 05:30 hrs
' (/ c. All-clear issned by CCHS via CWS at 08:40 hrs

Secondary: Additional notifications via telephone to the agencies below and others
The list below does not include all representatives from the respective agencies:

Cal/QOSHA Tnspector Mr. Tom Johnston {925) 348-3163
RPD Chief Mr. Chris Magous {510) 323-3306
RFD Chief Mr. Michael Banks (510) 307-8041
CCHS HazMat Pem. Asst. Director | Mr. Steve Morioka (925) 646-2286
ECFD Chief Mr. Maples {510)215-5540
BAAQMD Engr. . Mr, Bill Hammell {510} 749-4605

*The detection limit refers to the minimum level which the testing instrument is capable of reading.
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Process Description:

The Crude Unit distills crude oil to produce up to 9 distillate streams and vacuum resid.

Basically, the crude oil is heated, desalted and split info various product streams that are sent to intermediate tankage
or to downstream processing units as feed.

The Crude Unit consists of the following systems:
Crude Feed Booster Pumps
Primary Heat Exchanger Train
Desalter

Flash Drum

Secondary Heat Exchanger Train
Atmospheric Furnace and Colamn
Naphtha Stabilizer Cohumn
Vacuum Fumace and Column
Product pumping and cooling
Vent Gas Recovery

Sour Water

The Crude Unit receives crude oil from off-plot tankage via booster pumps or via gravity feed.
Appendix I - Simplified Drawing of Pump & Piping

Report approval:

Manager, Health, Environmental and Safety
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Investigation Summary Report

Special Instructions

Richmond Refinery

Vctncident #

MITS-2007-1126 Status | Complete
Incident/Event Information
Event Date { Monday, January 15, 2007 Reporting Company | CHEVRON PRODUCTS COMPANY
Event Time 24 Hr. | 0518 Standard | 5:18 AM Facliity| Richmond Refinery
Event End Date | Monday, January 15, 2007 Reporting Area | D&R ABU
EventEnd Time 24Hr. [1723 | Standard | 5:23 PM Section | D&R General
Mgmt Sponsor| Car] Simmers Crew/Group
Incident Type | Process Locations Impacted | #4 Crude
Mainter;ggsi Reliability Impacted Plant | #4 Crude
Affected :
Equipment Rotating
When did you find out about the event? Time|5:20 AM Date iMonday, January 15, 2007

{ ---FI\Event Title

e ~mdESCription

Fire at #4 Crude Unit - CWS Level 3 Event (101764)

This investigation is being conducted under attorney-client privilege.
For more information contact the Refinery Incident Coordinator: Mike Baer at 242-3567.

Event Classification Near Miss: [ Yes @ No | PSM Near Miss: [0 Yes @ No | MCAR Near Miss: [0 Yes © No '

T

Category ; REPUTATION | NSR Consent Decree IO Yes @& No [ Level§ Level 3b

Type | Incidents reporable to outside agencies and requiring or threatening shut down of operations
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2009 #4 Crude PHA - BIN Checklist Review

Each item listed on the Crude Unit BIN List was reviewed during 2009 #4 Crude PHA with the BIN Leader,
Randy Sprouse. Following review of each item, if the PHA team found the existing safeguards adequate,
the team addressed the item appropriately and noted accordingly in the PHA documentation.

During this review, comments have been noted, by exceptian, for each item:
- if the PHA team felt that additional explanation was needed.

- if the PHA team felt that the existing safeguards were not adequate, and PHA recommendation was
generated.

Item 1. Primary heat exchanger train — over pressuring : Level Control valve relocated and eliminated
issue.

Item 2:  Atmospheric column overhead- corrosion: Generated Recommendation to review.

17. Concem is that existing comosion probes are not routinely used to monitor corrosion rate in atmospheric column
overhead. Review use of corrosion probes (awareness, maintenance, monitoring, etc.} in atmospheric column overhead.,

ftem 3:  Furnace — ruptured tubes: Some skin Ti not working. Thermal scan used to verify skin Ti
readings. Reviewed with operations. Will be managed through routine business.

Item 11: Desalter water carryover: Concern that desalter water carryover may be causing fouling issues
in 2™ train {between P-1102 and furnace), carryover not yet verified. Capital project is in place
to address plugging in secondary train.

Item 14: Atmospheric Column overhead temperature : Issue being addressed by on-going work with
process engineering.

ltem 25: OQverpressure of heat exchanger train. PHA noted that El Segundo has overpressure protection
on heat exchanger train; Richmond does not, though same design otherwise. Generated
Recommendation to review.

8. Concemn is that neither primary nor secondary heat exchanger trains have adequate overpressure proteciion.Per BIN
review: El Segundo has similar exchanger train design as Richmond, only Ef Segundo has overpressure protection.
Consider review of uverpressure protection for primary and secondary heat exchanger trains are adequate,
Item 39: Ensure connections to hot pumps current piping specifications. Generated
Recommendation to review.

24, Consider reviewing items listed from PHA spec break review to detemaine if piping/equipment is adequate for service
and correct as needed, Update any relevant PS| to reflect changes made.

CUSA-CsSB-0000647
EPA
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2009 D&R Crude Unit PHA
12/1/2009 M. Crow

Crew input was provided by the participation of the operator and his discussions with the
operation and maintenance groups during this PHA.
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Crow, Mark A (MXEW)

wont: Crow, Mark A {MXEW)

_:nt: Monday, November 23, 2009 3.18 PM

To: Weaver, Bradley (BAWE)
Subject: FW: #4 Crude PHA - Reliability Concerns
Attachments: 2009 No 4 Crude PHA Recommendations.doc
Foliow Up Flag: Follow up
Flag Status: Flagged
Brad,

Thank you for your response regarding the two reliability concerns in the Crude unit. The PHA team added both of these
concerns to the PHA and generated recommendations fo address the issues. In the attached document, they are listed
as recommendation 29 and 30. Please review. If you would like for me to update any of this information, | will be happy
to do so. 1 also included you on the PHA close out meeting, scheduled for Tuesday, Decemnber 1, if you would like to
attend.

Thanks again,

Mark Crow

FSM Specialist / PHA Facilitatar
Richmond Refinary

Chevron Products Company

H41 Chevran Way, T/C 333
Richmond, CA 94802
T)510-242-2071 F)510-242-5353

: C-om: Weaver, Bradley (BAWE)
Sent; Monday, November 16, 2009 2:49 PM
To: Crow, Mark A (MXEW); Smith, Joseph (JoeSmith); House, David (HOUE)
Cc: Purvis, Benjamin (BPCQ); Cartier, Jacque-Michael {cartierjs); Cook, Donald L. (dled); Curry, David (DPCL)
Subject: RE: #4 Crude PHA - Reliability Concerns

As for reliability,

i would like to see the seals upgraded on the P1195's to AP elevated plan 23.
Presently we are using APl 21 and the coolers being used are borderiine efficient.
We have had great success in upgrading pumps in this division from 21 to 23,

As for safety,

I will continue to push for a more reliable vibration shutdown devices for the air cooled heat exchangers {fin fans)
Presently we are using the Robert Shaw type, which continuss to be unreliable in shutting the fan down.

PMC Beta seems to work well in some of the other plants in our division.

Thanks

Brad

CUSA-CSB-0000656
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From: Crow, Mark A (MXEW)
Sent: Tuesday, November 10, 2009 5:03 PM
To: Weaver, Bradley (BAWE)
1 Purvis, Benjamin (BPCQ); Cartier, Jacque-Michaet (cartierjs); Cook, Danald L. (dicd}; Curry, Pavid (DPCU)
...abject: #4 Crude PHA - Reliability Concerns

Brad,

We are completing the PHA for #4 Crude and | wanted to touch base with you regarding any concerns that you may want
to address with the PHA team regarding reliability concerns with any equipment within #4 Crude or DEBRU. This may
pertain to pumps, motors, compressors, etc. in which a failure may result in downtime or loss profit opporiunity, but also in
a loss of containment, fire, personnel injury or equipment damage. Please let me know either by email or phone if have
any issues you would like to review with the team. Feedback by the end of the week would be appreciated.

Thanks,

Marlk Crowr

PSM Specialist / PHA Facititator
Richmond Refinery

Chevron Products Company

841 Chevron Way, T/C 333
Richmand, CA 94802
TY510-242-2071 F)510-242-5352

™y
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Distillation & Reforming ABU Process and Equipment Description
#4 Crude Unit 3. Safety Information

3. Safety Information

This chapter familiarizes the operator with the safety hazards associated with the #4 Crude Unit. See Fipure
3.1 for the #4 Crude evacuation route plan and location of safety and fire equipment,

This chapter is divided into the following sections:
» Responsibilities

* Process Safety management (PSM) Overview
» Potential Unit Hazards

» Personnel Safety Issues

o Unit Safety Systems and Devices

» Fire Protection Equipment

¢ Failure Prevention

3.1 Responsibilities

Safety is the most important concern for every Chevron employee. Management has the legal
responsibility to provide a safe workplace. However, safety is everyone's responsibility. Safety rules
exist for the following three reasons:

o Personal safety and protection

e Safety of fellow employees

o Protection of equipment and facilities

All employees are responsible:

o To be aware of potential hazards within the unit

e To know unit normal and emergency operations and procedures

¢ To adhere to Chevron safety policies and procedures

e For the safety of all people that enter their work areas

* To know the location and proper use of all safety equipment on the unit

Failure to comply with all safety rules can result in disciplinary action, up to and including dismissal.
This policy is designed for the protection of all employees.

Refer to the following for additional information about safety:

e Safe Work Procedures

« Safe Lock-Out and Tag-Out Procedure (RI-9900)

e Unit Procedures Manual (UPM)

* Process Safety Management Manual (PSM)

+ Hazards Communications Manual (HAZCOM)

e Tnit Process Hazards Analysis (PHA)

s Material Safety Data Sheets (MSDS) for products on the unit

e Radioactive materials (RI-9020)

Rev. 1 Fublished: 8/22/2008 Page 1 of 30
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#4 Crude Unit 3. Safety Information
3.2 Process Safety Management (PSM) Overview
On May 26, 1992, the Occupational Safety and Health Administration (OSHA) enacted legislation
addressing management of the hazards associated with storage and use of chemicals in the work place.
This legislation, 28 CFR 1910.119, Process Safety Management of Highly Hazardons Chemicals,
referred to as PSM, addresses 14 elements covering process design, operation, and maintenance. It
applies to industries that store or use designated chemicals in quantities that potentially can be the
source of catastrophic events such as fires, explosions and toxic releases. The 14 elements of the PSM
regulation cover the following areas:
o Employce Parficipation - involves emplovees in developing PSM.
» Process Safety Information - defines process chemicals, technology, and equipment,
s  Process Hazard Analysis - evaluates potential hazards.
e Operating Procedures - documents steps to operate the process safely.
s Training - ensures operators understand process hazards and how to safely operate the process.
» Contractors - ensures contractors operate safely and understand process hazards.
» Pre-Startup Safety Review - ensures new and modified processes are safe to operate.
e Mechanical Integrily - ensures equipment reliability.
e Hot Work Permits (RI-341) - establishes controls for potential fire sources.
s Management of Change (RI-370) - establishes controls for changing the process or its information.
* Incident Investigation (RI-371) - ensures incidents and near misses are investigated promptly and
recommendations are implemented.
e  Emergency Planning and Response (RI-400/RI-480)" - establishes a plan and management for
responding to emergencies.
« Compliance Audits - ensures programs are being used.
* Trade Secrets - makes all necessary information available.
3.3 Potential Unit Hazards
Chemical Inventory Specific Work Locations and Master MSDS & HMBP Book Locations
RI-313 - Hazard Communication Standard and Chemical Inventory Process is the single source
reference for Chemical Inventory in the Richmond Refinery. Appendix 1 of this standard details the
location for authorized official hard-copy binders for chemical inventory and Hazardous Materials
Business Plans.
This section describes the potential hazards at the #4 Crude Unit. It is divided into the following
sections:
e Potential Unit Hazards
e Hazardous Samples
» Radioactive Source Well for LT061and LT{81.
» Material Safety Data Sheets
o Chemical inventory list
Rev. 1 Published: 8/22/2008 Page 2 of 30
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7~ _#4 Crude Unit
~ Potential Unit Hazards
Many Potential Unit Hazards are present everyday in a refinery environment. These hazards, in
the form of chemicals, gases, etc. are necessary in the #4 Crude Unit operating processes.
Operating personne! must identify those plant hazards, so that they may safely handle and work
with them.
Table 3.3-1 Potential Unit Hazards, identifies the names and possible locations of hazardous
materials at the #4 Crude:
Table 3.3-1 Potential Unit Hazards
MSDS # Hazard Location Effect
N/A Air leakage into vacuum column or An oxygen leak into the vacuum system
overhead system can result in an internal column explosion.
Oxygen leakage into the overhead system
will also cause sulfur deposition at the
vent as compressors and plug the suction
KO drum demister pad. This means a
fotal shutdown of the vent gas recovery
system. Continuously monitor O2 content
of the vent gas. If 02 is detected, check
for flange leaks, pump packing leaks, and
open bieeders.
. 1368 Aqueous » T1-1108 & associated Inhalation Hazard. Avoid contact with
N Ammonia piping contain 10% BME | eyes and skin.
= {NH3) ﬁﬁ;ﬁ.y E:oncergriattloré:NHa. Low vaper concentrations irritate the eyes
¢ po Oo'z'gjeﬁgo nto teaq | @nd mucous membranes and can cause
tems (o °t"el ©aC | [aryngitis and bronchitis, Higher
systems (pH control). concentrations can cause temparary
blindness and violent coughing.
151 Benzene Various crude oil streams and | Carcinogenic. Inhalation hazard. Avoid
Desalter effluent. contact with skin, eyes and clothing.
Always wear appropriate PPE when
working arcund and/or sampling Benzene
laden streams (See RI-348)
N/A Sulfidic » T-1104 at plot limit and Severe contact and inhalation hazard.
Caustic associated piping to inject | Skin contact will result in deep burns
« Total mixer at V-1100 structure. | and/or ulcerations and permanent eye
(Max » Causticis injected into injury. Do not breathe vapors or mist.
13% secondary feed via Wash down accumulated white flakes at
wt.% by injection quill located packing glands. Use approved reamers
NaOH) upstream of F-1100A&B. | fo unplug vents and drains.
e Free
{4.5wWt%
min-
5.0wt%
max)
Rev. 1 Published: 8/22/2008 Page 3 of 30
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MSDS # Hazard Location Effect

EC2425A Demulsifier Desalter: injected into crude Inhalation hazard. Aveoid contact with eyes
feed upstream of P~1101s and skin.

Hydrocarbon based material. Demulsifier
is used to break oil away from surface of
sediment and solid particles by reducing
surface fension between them thereby
allowing these particles to drop out with
waler phase.

EC2055A | Polymer Polymer is periodically injecied | Contact and ingestion hazard. May cause
into Desalter effuent stream irmitation to skin and eyes. Avoid contact
leaving unit after being with skin, eyes and clothing.
processed by C-1180 Flash
drum.

DV001956 | Fumace F-1100A, F-11008B, and inhalation hazard. May cause dizziness,

Stack Gases | F-1160 headache, and in high concentrations
(Carbon may cause brain damage and death,
oxides/CQ/
CQo2)
301 Hydrogen e C-1100 & C-1160 Colorless poiscnous gas with rotten egg
Sulfide (H2S) overhead hydrocarbon & | odor. Extremely flammable. May be fatal if
sour water systems. inhaled. Causes eye imitation. Heavier
= Compressor area (K- than air-may accurnulate in low places
1100s and K1171s). such as pits, renches, and sumps. The
» V-1175 Degasser odor of rotten eggs is not a dependable
+ V-1198 Relief drum and indicator of presence of H2S at
associated piping. concentrations over 100ppm. When
bumed, hydrogen sulfide forms sulfur
dioxide (SO2)}, a poisonous, coloriess gas
with a pungent odor.
N/A V-1190 Sour | * C-1180 overhead & V-1190 sour butane is extremely
Butane associated piping. flammable. It poses an immediate fire and
E-1190’s FinFan coolers. | explosion hazard when mixed with air.
V-1180 & associated Sour butane is heavier than air and may
piping. collect in low areas or trave] along the
o  P-1120's, ground where there may be an ignilion
source present.

1041 Nitrogen (N2) Purge gas for equipment. | nert gas-potential asphyxiant. Can cause
Cleaning gas for K-1100s | rapid suffocation when concentrafions are
and K-1171s sufficient to reduce oxygen levels below

» Pressure test & purge gas | 19.5%. N2 creates oxygen deficiency in
{vessels, columns, & vessels and around vessel openings
associated piping). when purged. Caution must be

«  Column pressure conirol exercised when working on N2 purged
gas during shutdown, equipment.

Do not enter nitrogen-purged vessels until
atmosphere has been fested for N2 and
02 readings. Contact with N2 liquid or
vapors can cause severe frosthite.

N/A Cil Spills Slipping hazards. Wash down spills
immediately. Washdown stations have
been provided to assistin the cleanup of
heavy oils.

Rev. 1 Published: 8/22/2008 Page 4 of 30
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/~~ _#4 Crude Unit
s
NMSDS # Hazard Location Effect
N/A Process Gas | * K-1100 Offgas See H2S.
Compressor (In and Ouf) Process gas contains moderate
* VentGas Compressor K- | oncanimations of HoS. Utilize SCBA If
1171(In and Out} .
leak is suspected.
Pyrophoric K-~1196 Fuel Gas Coalescer Iron suffides from fuel gas may be present
(fron and begin to smolder when exposed to air
Suifides) when opening/remaoving filter element,
Refer to 4CU-NP-4741.
N/A Radicactive | 8sfc:LT081Texas Nuclear | The probes inside C-1160 contain a
material » 8s/ciLT081 KayRay radioactive source material (Cs137 and
= (C-1160 Bottoms : LCO81 | Am-241-Be). During normal operation
=  Vacuum Overflash: while inside the column there is no
LTO72A expasure hazard. Do not enter C-1160
until radioactive source probes have been
removed enclosed in a specially provided
lead coniainer. See RI-8020 and
ACU-NP-A725.
N/A Vacuum » C-1160 Bottoms High temperature. Atiempts to unplug
Residuum « P-1165/A and associaled | openings will eventually release hot
{C-1160 piping residuumn suddenly, resulting in severe
Bottoms} s K-1165's and associated | burns if hot oil contacts skin or clothing.
piping Use special reaming tool 1o unplug hot
C « E-1110,E-1163A8B & residuum drains, vents, efc.
; E-1165A8B & associated
piping
« Vacuum Resid sample
station
Plot limit
3730 Sour H20 V-1100 (C-1100 OH & Sour H20 is a colorless liquid with
assoclated piping) ammonia and/or hydrogen sulfide {rotten
e V-1104 eqgg) odor. Sour H20 is extremely
= V-1160 (C-1160 O/H, flammable. Sour H20 is poisonous and
condensers & associated | may be fatal if swallowed. Sour H20 is
piping) corrosive and causes irreversible eye and
o V1175 skin damage. Sour H20 may release
« V1100 highly toxic and flammable hydrogen
o V-1188 sulfide gas (H2S} andfor ammoenia (NH3}
» K-1100s & K-1171's K/O gas. Do not enter a release area without
pots and udders donning a self contained breathing
apparatus.
NIA Steam 50#, 150# and 800# psig High temperafure & pressure. Steam
Steam Systems. leaks can be invisible due to elevated
Located throughout 4 Crude temperatures. Steam will cause severe
Unit burns and result in serious injury — even
death. Do not check for steam ileaks by
waving hand over suspected flange leak,
etc. Leaks must be recognized by other
means (ie. heat, blown insulation, or
C noise).
Rev. 1 Published: 8/22/2008 Page 5 of 30
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Hazardous Samples

Table 3.3-2 identifies the most hazardous samplings in the #4 Crude Unit. These are:

¢ Desalter Effluent

e 8S/C

o Vacuum Residuum

e V-1100, V-1160,and E-1160 H20
e C-1190 OH Gas Bomb Sample

e V.1175 H20

e V-1198 Liquid

Any sampling can be hazardous if taken improperly.

Tahle 3.3-2 Hazardous Samples

Sample

Hazard

Desalter Effluent

Desalter Efffuent contains Benzene. Appropriate
PPE must be worn when working around and for
sampling this stream. Minimum half face
respirator with organic cartridges.

8 8/C

8 8/C is sample is extremely hot and extra
caution should be exercised when obtaining a
sample. Minimum use of leather gloves to
prevent personnel bums.

Vacuum Residuum

Sample line may plug. Clearing of line or valve
may result in sudden release of hot residuum.
Sample hot residuum only at established
sampling stations using appropriate PPE which
consists of specialized heat resistant gloves and
faceshield to prevent bumns. If lines are plugged,
use special reaming tool to unplug. Refer to Job

Aid 4CUBEO1]

V-1100, V-1160,and E-1160 H20

See H3S and ammania hazards on Table 3.3-1.

C-1180 OH Gas Bomb Sample

Refer to Job Aid 4CUBED2j

V.1175 H20

See H2S and ammenia hazards on Table 3.3-1.

V-1198 Liquid

See HaS and ammonia hazards on Table 3.3-1.

Radioactive Source Well for 1. T061 and L.T081.

Refer to RI-9020 for guidance on radicactive materials. See Table 3.3-3 for a listing of #4
Crude Unit radioactive materials as of end of year 2001. Refer to the Refinery Radiation
Information Web page for updated information.

Rev. 1

Published: 8/22/2008
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Distillation & Reforming ABU Process and Equipment Description
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Table 3.3-3 #4 Crude Unit Radiation Sources {end of year 2001)

Nuclide
#on
License

Location Isotope Manufacturer! Serjal |Status| Permit | Last Last Wipe/ Survey/

strength Model # (source # Date Wipe Area Survey | Wipe Test
housing #) Test | Survey | Due Date | frequency

6.1

C-1180
Sidecut

-#8 |Am-241-Be [Kay Ray Model #4160 [29089 |Active |11/20/90 |6/5/01  |6/5/01  |December [Twice a

{500mCi) [(Source Housing . 2001 year
#7100B)

6. J.

C-1160

IBatioms

Cs137 Kay Ray Model #4760 128090 |Active [11/20/90 |6/16/98 [6/5/01  |June, Every 3
{1000mCi) |(Source Housing 2002 years
#70633)

6. I.

C-1160

Overilash (500mCi)  |#7700-500 (Source , 2001 year

Am-241-Be |Kay Ray Model 30089 |Active |9/25/81 |6/5/01 |6/5/01 |December [Twicea
Housing #7100B)

6. R,

C-1160
sidecut

-#8 |Cs137 Texas Nuct, Mod. B-340 |Active |10/21/96 |6/16/99 [6/5/01 jJune, Every 3

{8000mGCi) [#5204(Source 2002 years
Housing # 57157C)

Only qualified Chevron personnel shall handle radioactive sources for replacement, calibration
of instruments, or any other maintenance work. The Area Business Unit Manager is responsible
for ensuring that the radioactive source is used only for the application it was approved for and
is used in compliance with manufacturer’s instructions.

The Area Business Unit Manager is additionally responsible for ensuring that the safety in
design, installation, and physical security of the radioactive source has been verified by the
Division.

If a radioactive source rod should accidentally be damaged or come apart in the well, evacuate
the area and report the incident to Plant Protection and the Refinery Senior Safcty Engincer
immediately.

The source rods are not to be removed from the immediate plant area except by qualified
Chevron personnel. When taken from the area they must be put in a proper carrier and released
only by special permit endorsed by the Area Business Unit Manager,

In accordance with applicable provisions of Refinery Instruction RI-9020, the Radiation Safety
Officer (RSO) and alternate RSO have the primary responsibility for all licensed radioactive
sources. The RSO shall be involved with the moving, dismantling, and disposing of radioactive
sources. The RSO will also maintain the radioactive source permit and inventory records.

Radioactive sources will be stored in a properly shielded and locked container located near the
column where regularly used. The Qualified Supervisor will lock and unlock the container. A
“CAUTION RADIOACTIVE MATERIAL" sign must be on the container when it contains a
radioactive source.

Material Safety Data Sheets (MSDS)

Material Safety Data Sheets (MSDS) proved critical information for alf potentially hazardous
chemicals present in the #4 Crude Unit. MSDS binders are located in the LSFO Control Center.
MSDS information can also be found on the refinery web page under the reference section.
The MSDS for each chemical provides information on:

e Trade names

e Hazardous ingredients
e Physical and chemical characteristics

Rev. 1
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» Fire and explosion hazard data
¢« Known acute and chronic health effects and related health information

o Exposure limits

e Spill or leak procedures

e Personal protective equipment requirements

e Special precautions for handling or using hazardous chemicals
s+ Whom to contact for further details

Chemical inventory list

The Richmond Refinery maintains a facility-wide Chemical Inventory System to support the
OSHA Hazard Communication Standard and Hazardous Materials Planning needs. Table 3.3-4
provides a “snapshot™ of the #4 Crude Unit chemical inventory of hazardous chemicals as of
11-01-01. Refer to the Refinery Chemical Inventory Reports for the most current list.

Table 3.3-4 Chemical Inventory List

Substance Name MSDS Sub?ltjance Normal Amt Units
ACTIVATED CARBON (CALGON) $5692 120000 L
ANTIFREEZE 540519 4 B
BENZENE C71432 155 G
CAL ARF/RMP MXD FLAM 550349 51019 L
HYDROCARB
CERAMIC FIBERS S516200 o
CHEVRON AQUA AMMONIA 1368 CC03016100 92000 G
CHEVRON ATF DEXRON- 21 CP5226502 |10 G
I/MERCON
CHEVRON ATF SPECIAL 404 CPS226587 |10 G
CHEVRON CUSTOM M/O SAE 838 CPS220109 10 G
15W-50
CHEVRON CYLINDER OIL 460X (537 CPS230334 |100 G
CHEVRON EP INDUSTRIAL OIL. 130 CPS231737 {10 G
150X
CHEVRON EP INDUSTRIAL QIL |90 CP3231734 |100 G
46X
CHEVRON GST OIL 100 246 CP&234232 |0 G
CHEVRON GST OiL 32 221 CPS234229 {1000 G
CLOROX LIQUID BLEACH S1000 0 G
CRUDE OlL 2493 CPS298000 (73000 B
EC2425A 850036 500 G
GAS QIL, LIGHT 5150 NNODD05150 |20000 G
GASES, REFINERY FUEL 2564 NNO0002564 |227 F
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#4 Crude Unit
Table 3.3-4 Chemical Inventory List
Substance Name MSDS Subflt)ance Normal Amt Units
HELIUM C7440597 100
HI-FLASH NAPHTHA CB8030306  |206171 L
(UNSTABILIZED
HYDROGEN SULFIDE (H2S) C7783084 |21 L
INSULATING OIL S5896 0 G
LEAD ACETATE C301042 2 L
LEAD ACETATE - IN BATTERIES §49731 o C
LEAD BASED PAINT 549781 o G
MAN-MADE MINERAL FIBERS 540290 0 L
MERCURY-IN-GLASS 549729 0 0
THERMOMETER
NALCO EC2050A 851046 1500 G
NALCO EC2055A DESALTING $51047 200 G
RVRSE
NEUGENIC 4176 551676 250 G
NICKEL CADMIUM - IN 549730 0 0
BATTERIES
NITROGEN C7727379  |280 F
POLYCHLORINATED 510826 0
BIPHENYLS/PCB
REFORMATE NAPHTHA, HEAVY [4481 CPS203013 (10000 G
SODIUM HYDROXIDE SOLN, 2665 NNODD002665 |250 G
SPENT
UTILITY WATERS 515624 40000 G
VACUUM GAS OIL 51809 8330 G
VACUUM TOWER BOTTCOMS 5144 NNDO005144 |28000 B
WASTE WATERS/OILS 2638 515625 1980 G
WELDINGRCUTTING : 2710 NNOOO02710 |0 F
FUMES&GASES

Data correct as of Navember 01, 2001 — See Chemical Invenipry Reparts

3.4 Personnel Safety Issues
This section describes some of the protective measures that personnel in the #4 Crude Unit need to
take to ensure their safety and the safety of others. This section is divided into:
» Color Coding of Lines and Valves
o General Safety Rules
Rev. 1 Published: 8/22/2008 Page 9 of 30
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e Personal Safety Equipment

o Control House Information

e Visitors

Color Coding

Color Coding designates certain hazards in the #4 Crude Unit. Color coding, done in
accordance with RI-302, is divided into the following categories:

» Color Coding of Lines
¢ Color Coding of Valves

Table 3.4-1, Color Coding of Lines, identifies specific colors and associated types of special

purpose equipment.

Table 3.4-1 Color Coding of Lines

Color . .
(lettering on Background) Equipmentilines
Black on White LPG

Black on Aluminum Ammonia

Black on Cream

Drinking, Cooling, and Utility Water

Yellow on Blue

Nitrogen/CO./Other Inerts

Black on Blue

Steam, Condensate, and Boiler Feed Water

Red on Blue

Utility and Instrument Air

White on Green

Gasoline, Jets, Naphthas, Thinners, and Solvents

Yellow on Green

Natural Gas and Sweet Fuel Gas

Red on Green

Hydrogen

White on Black

Gas Oils, cycle Oils, Crude Qils, Diesels, and Heavy
Qils

Black on Yellow

Toxic or Corrosive Chemicals, Additives, Acid, Caustic,
Sour Stocks/Streams

White on Read

Fire Water Lines

Black (entire line is black)

Fire Foam Systems

White on Orange

Environmental {recovered oil)

Black on Yellow {entire line is
yellow)

Lines containing pure H,$

White on purple

Reclaimed Water Lines

Fluorescent Green spray/brush

Dismantling Pipes/Equipment

White on Blue

Non asbestos-Containing Material

General Safety Rules

The General Safety Rules are designed to help personnel prevent accidents and properly treat
injuries. Specific safety rules may be added to these general rules as conditions require. All
employees must comply with these rules.

Rev. 1
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3. Safety Information

Personal Safety Equipment

This section describes personal safety equipment and emergency safety equipment on the #4
Crude Unit. Personal safety equipment includes:

o Protective clothing

e Respiratory equipment

e Safety Shower/Eye Wash Stations
e Hearing Protection

Operators must know the location and use of all safety equipment on the unit. A map showing
the location of all safety equipment in the #4 Crude Unit is located in Figure 3.1

Protective Clothing. The following list identifies required equipment:
o Hard hats

o Safety glasses

» Sturdy leather shoes or boots with notched heals

s Nomex coveralls

The following items are required, based on particular personnel actions:
e Safety gloves

» Chemical-resistant gloves

» Leather gloves and clothing

e Acid snits

e Chemical boots

e Chemical goggles

»  Welding goggles

o Face shields

® Respiratory Protection

¢ Hearing Protection

Respiratory Equipment. Self Contained Breathing Apparatus (SCBA) are used for any
emergency requiring the use of fresh air. SCBA’s are strategically located within the #4 Crude
Unit. Figure 3.1 shows the locations.

Table 3.4-2 describes the SCBA locations for the 4 Crude unit and associated equipment,
Table 3.4-2 SCBA Locations

SCBA Number Regulator Number Location
P20 128905 West side of Resid sample draw
P21 039904 West side of MCC
P22 070019 East side of MCC
Published: 8/22/2008 Page 11 of 30
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SCBA Number Regulator Number Location
P23 040015 West side of MCC
P35 060004 T-3144
P36 070045 South side C-1120
P37 080205 North east corner PLM
P38 080203 K-117T1A
P39 080202 E-1108
P40 030010 North west cormer F-1160
P41 070028 North east comer F-1160
P42 060016 C-1190
P60 ' 020167 K-1000's deck
P61 020116 K-1100's deck
P34 080201 DEBRU
040056 South west corner Cooling tower
TBP6 060027 Thermal flare
T8P7 069939 Thermal flare
T8P8 079928 Thermal flare
070021 P-1250 D&R flare
029968 P-1250 D&R fiare
P43 070035 LSFO flare
060036 LSFO flare
059930 LSFO flare
070009 LSFO flare
P50 080204 Control house
P51 070014 Control house
P52 060003 Contral house
080037 T-3126
090044 T-3126
039911 T-3126
070025 T-3128
060026 T-3128
Q30031 T-3128

Safety Showers and Eyewashes. Safety Shower/Eye Wash stations are provided in case of
accidental exposure to process chemicals. The purpose of the safety shower and eyewash is to
provide an immediate water flush for the body or eyes. Neither the safety shower of eyewash
should take the place of additional first aid that may be required. Figure 3.1 lists the locations
of the safety showers and eye wash stations.

Rev. 1 Published: 8/22/2008 Page 12 of 30
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Evewash and Safety Showers

Eyewash and Safety Showers are located,

¢ North of V-1198 Relief Drum

e Eastof T-1108 Ammonia Tank

o Below E-1128B-1 (Eyewash Only / No Alarm)
s Below E-1190A-1 (Eyewash Only / No Alarm)

A hard alarm will sound on the Crude Unit DCS console in the control room wher any shower
1s activated. The alarm indicates someone is using the shower or eyewash station. The Plant
Operator must respond immediately to assist the person using the shower,

An eyewash station is part of the safety shower. It is used to flush any foreign material out of
the eye quickly. It is not to take place of any first aid that may be required. Refinery drinking
water supplies the safety showers and eyewash stations.

Portable eyewash stations are available from the Central Tool Room for use during any special
activity to include but, not limited to chemical cleanup of equipment for maintenance,

The Safety Shower locations are shown in Fipure 3-1.

Hearing Protection. The maximum exposure allowed by OSHA averaged over an eight hour
shift is 90 dBA. As a general rule, a hearing protector should be selected that will reduce the
noise to a level of 70 dBA maximum. This will provide an adequate margin of safety to
account for situations where the £it is less than perfect. Employees are encouraged to
voluntarily use hearing protectors when they feel the use is justified by their particular work
condition. In general, hearing protection should be catried and worn in most operating plants
and areas where loud power equipment is used. Certain locations in the Refinery, identified by
orange lines and warning signs, are designated as mandatory hearing protection arcas. These
areas may not be entered without hearing protection being worn.

Control Center Information i

Information pertaining to the Control Center ventilation operation is located in the Utilities

Operating Standard, Section 22 “Control Center.” Refer to Item 22.2.5 “Air Conditioning.” ;
This information relates to both the Distillation and Reforming sides and should be used in case j
of a hazardous release in the Control Center Area.

Visitors

Personnel wanting to enter the unit will contact the Head Operator or Process Control Operator,
before working on equipment or visiting any part of the plant. All personnel, not assigned to
operating the unit, will be required to follow the sign in procedure as specified in RI-375. All
visitors will be required to wear hard hats, safety glasses, long sleeves and substantial feather
shoes, D&R Business Unit policy requires that all visitors wear Nomex coveralls if going into
an operating unit.

3.5 Unit Safety Systems and Devices
The #4 Crirde Unit has the following systems to prevent or limit the severity of incidents on the Unit:
¢ Plant Layout

» Safety Critical Devices (Critical Instruments)
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Fail Safe Controller (FSC)
Alarms

Plant Evacuation Alarm

Pressure Relief Devices (PRD’s)
Emergency Block Valves (EBV’s)
Hot Oil Pump Vents

Pumpout System

Plant Layout

Extra care was taken to avoid low clearance cross-bracing on steel structures such as the
atmospheric and vacuoum overhead structures and furnaces. This was done in addition to the
traditional headroom allowances normally made for valves, lines, and overhead obstructions
above access isles. Instrument conduits and cable trays have been located in the center of the
main pipeway, 30 feet above grade in the third pipe rack. This location gives extra protection
in case of a fire and allows the operator extra time for a safe and controlled shutdown should
the situation dictate a shutdown.

Safety Critical Devices

Safety critical devices are instruments, analyzers, electrical devices or systems whose failure to
operate could cause: '

¢ A serious threat to plant personnel or community (loss of containment with explosion, fire
or exposure to hazardous material).

o Serious equipment damage with associated risk to plant personnel or community.

e A serious environmental or industrial hygiene risk to plant personnel or community health
and safety.

Safety critical devices prevent, significantly reduce or detect loss of containment. If one of
these devices fails, an operator must take immediate steps to ensure continned safe operations
and to repair the failed device.

Honeywell Fail Safe Coniroller

The Fail Safe Controller (FSC) is to protect personnel and equipment and prevent the potential
release of hazardous materials. The FSC is completely automatic and can execute a shutdown
without operator assistance. Reference Appendix 1 in the #4 Crude Unit Process Description
for the FSC Shutdown Matrix showing conditions that will initiate a shutdown and the
associated alarms.

Alarms

Alarms warn operators that a process parameter such as temperature, level pressure or flow is
out of the safe or desired range.

The five types of alarm area:

» Digital alarms alert operators when a parameter is off normal, i.e., when a pump or fin-fan
is off.
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o Low alarms indicate a parameter is beginning to approach the safe lower operating range.
o  Low-Low alarms indicate that the parameter is very near the safe lower operating range.

o High alarms indicate the parameter is beginning to approach the safe upper operating
range.

» High-High alarms indicate that the parameier is very near the safe upper operating range.

Operators should take immediate steps to correct all alarmed parameters. Consequence of
Deviation (COD) tables identify unit alarms, tag numbers, trip points, alarm priorities, the
potential consequences associated with getting the alarm, potential causes and corrective
actions.

Plant Evacuation Alarm

The 4 Crude Unit is equipped with a plant evacuation alarm which is activated via a handswitch
on the 4 Crude DCS console. Whenever the evacuation horn is sounded, the Plant Operator
should ensure that all personnel within the plant have been evacuated to the appropriate
assembly area or shelter-in place location. Figure 3.1 shows the location of assembly areas for
the 4 Crude Unit in the event of a plant evacuation. When evacuating the unit personnel must
pay attention to the following;

¢ Check wind direction via windsocks or steam issuing from vents.

e Never walk into or across the path of a vapor release.

e Assist contract, maintenance or non-assigned personnel to the appropriate assembly area.
o Ensure any Hotwork is shut down including welding machines, generators etc.

» Assist Control Operator in verifying accountability of all personnel as per plant sign-in
roster.

Pressure Relief Devices

Pressure Relief Devices (PRDs) protect equipment from damage by excessive pressure or
vacuum inside it. PRDs open upon reaching a preset pressure. When the pressure falls below
the setpoint, the valve closes again. PRDs should be inspected after any incident. PRDs are also
inspected on a regular basis during major plant turnarounds. See HES web for PRD details:
Pressure Relief Devices

Table 3.5-1, #4 Crude Unit Pressure Relief Devices, lists each pressure relief device, its tag
number, and its set pressure.

Table 3.5-1 #4Crude Unit Pressure Relief Devices

Refieved Equipment Equipment | DesignTag | SetPressure
Atmos. Column Overhead C7-1 PSVO56 50 psig
Atmos. Column Overhead C7-2 PSV057 50 psig
Atmos. Column Overhead C7-3 P3V058 50 psig
Atmos, Column Overhead C7-4 PSV05g 50 psig
Atmos. Column Overhead C7-5 PSV063 50 psig
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Reliaved Equipment E:‘;':;’::: t Dn:‘s‘iﬁlnb:?g Set (Z:Z?ure

P-1107 Corrosion inhibitor injection Pump C76 PSVOT71 250 psig
P-1106 Desalting Chemical Injection Pump Cr-7 PSV062 150 psig
V-1108 Desalter Water Tank C7-8 PSV561 30 psig
V-1102 Outlet Ccr4a PSV562 242 psig
V-1102 Quflet C7-10 PSV553 250 psig
V-1102 Entrance Bushing C7-11 PSV566 100 psig
V-1102 Entrance Bushing C7-12 PSV567 100 psig
V-1102 Entrance Bushing C7-13 PSV568 100 psig
Desalting Water / E-1123 Outlet Ci-14 P8V544 375 psig
Anti-Foam / V-1111 Outlet C7-15 P8V1104 260 psig
V-1103 Vapor Outlet C7-186 PSV575 100 psig
T-1108 Aqueous Ammornia C7-19 P3VET1 No Info
Aqueous Ammonla From T-3146 (5H25) C7-21 PSV576 255 psig
F-1100A LPBFW Heating Coil C7-22 PSV064 210 psig
F-1100B LPBFW Heating Coil Cr-23 PSV164 210 psig
F-1100A&B Super Heated Steam Coil C7-24 P3Vv162 180 psig
V-1104 Naphtha Coalescer C7-25 PSV0G61 215 psig
K-1100A Lube Qil CW Return C7-2% PSV234 90 psig
V-1170 Off Gas K/O Pot C7-31 PSverY 50 psig
K-1100A 1* Stage Discharge C7-32 PSV755 52 psig
E-1169A CW Return C7-33 PSVB75 80 psig
K-1100A 2™ Stage Suction C7-34 PSVT75 85 psig
K-1100A 2™ Stage Discharge C7-35 PSV7S57 145 psig
K-1100B 1 Stage Discharge C7-36 P3SV756 52 psig
E-1189E CW Retum C7-37 PSVeE76 90 psig
K-1100B 2™ Stage Suction C7-38 PSV776 65 psig
K-1100B 2™ Stage Discharge C7-39 P3V758 120 psig
K-1100B Lube Oif CW Retun C7-40 PSv23T 90 psig
K-~1171 Internal Oil Cooler C7-44 PSV334 90 psig
K-1171 Vent Gas Recovery Compressor 1 C745 PSV 771 42 psig
Stage Discharge
E-1172 Vent Gas Recovery Compressor C7-46 PSV766 80 psig
Interstage Cooler (Cooling H20O Retum)
V-1172 Vent Gas Recovery Compressor o C747 PSV767 55 psig
Stage K/O Brum
K-1171 Vent Gas Recovery Compressor 2n C7-48 PSV768 145 psig
Stage Discharge
K-1171A Lube Oil CW Relumn C7-51 PSV337 90 psig
K-1171A Vent Gas Recovery Compressor C7-563 PSVTT2 42 psig
1* Stage Discharge
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Relieved Equipment Eg‘f:';::‘t Dzﬂﬂqnb:?g Set (i; I:i;?ure
E-1172A Vent Gas Recovery Compressor C7-54 PSV765 90 psig
Interstage Cooler (Cooling H2O Return)
V-1172A Vent Gas Recovery Compressor C7-55 PSV773 55 psig
2" Stage K/O Drum
K-1171A Vent Gas Recovery Compressor C7-56 PSV769 145 psig
2" Stage Discharge
V-1175 Degasser C7-57 PSV761 30 psig
E-1171A Vent Gas Recovery Compressor C7-58 PSV762 90 psig
Precondenser (Cooling Water Return})
V-1171 Vent Gas Recovery Compressor 1% C7-59 PSV763 25 psig
Stage K/O Drum
E-1171 Vent Gas Recovery Compressor C7-60 PSVT764 90 psig
Precondenser (Cooling Water Retumy)
C-1190 Stabilizer C7-63 PSvaz1 80 psig
V-1187 Stabilizer Reboiler Drainer C7-64 P5vg22 165 psig
V-1190 Stabllizer Reflux Drum C7-65 PSVaz23 110 psig
C-1180 Flash Drum C7-66 PSV118 80 psig
P-1165 Lube Oil System (Cocling H20 Cr-7 PSVaT1 1580 psig
Retumn)
PT-1165A C-1160 Btms. Pump Turbine C7-72 PSV0658 185 psig
P-1165A Lube Oit System (Cooling H20 C7-73 PsSvarz 150 psig
Retum}
C-1160 Vacuum Column C7-79 PSv624 30 psig
E-1160A&B Cooling H20 Inlet C7-80 PSVE23 90 psig
E-1161 & E-1162 Cooling H20O Inlet C7-81 Psvers 90 psig
V-1160 Vacuum Seal Drum Cr-82 PSV673 30 psig
V-1164 50# Steam Knockout Drum C7-84 PSvVeEs4 75 psig
F-1160 Superheated Steam Coil Cr-85 Psve1g 70 psig
F-1160 BFW Cail C7-86 PSVETY 210 psig
V-1177 150# Steam Drum Ccr-87 PSV722 185 psig
V-1177 150# Steam Drum C7-88 PSv723 190 psig
V-11986 Fuel Gas K/O Drum Ccr-gz PSV944 120 psig
V-1198A Relief Drum Water Boot C7-04 PSSV 175 psig
Desalter Effluent (above ps#4) C7-95 PSV3302 200 psig
P-1198 Relief Drum Pump C7.97 Info.unavailable 500 psig
Wild Naphtha From JHT (Plot Limit) C7-98 Info.unavailable 250 psig
DHT V-1650 Naphtha to V-1103 C7-99 Info.unavailable 275 psig
E-1116A VBCR Outlet C7-105 PSV161 440 psig
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E-1116C Crude QOutlet C7-106 PS\v162 570 psig
E-1116D VBCR Outiet c7-107 PSVv163 440 psig
E-1116F Crude Qutlet C7-108 PSV164 570 psig
Exit piping cn ouflet of K-1181A C7-109 PSV081A 425 psig
Exit piping on outlet of K-1181B C7-110 PSV081B 425 psig
E-1178 150# Steam Outlet C7-111 PSVO78A2 120 psig
Exit piping on outle! of K-1168A C7-113 PSVEBA 505 psig
Exit piping on outlef of K-1168B C7-114 PSVEBB 505 psig
E-1178 Vac,Overflash Ouflet C7-130 PSVO78A1 120 psig
Vacuum Resid (Plot Limit) Fv-1165-2 piping Cr-134 PSV134 740 psig
Vacuum Residuum Ta § Tar Line(Plat Limit} C7-135 PSV135 285 psig
F-1100A Stack Damper Reserve Air Tank C7-136 PSV136 150 psig
F-1100B Stack Damper Reserve Air Tank C7-137 PSV137 150 psig
F-1160 Stack Damper Reserve Air Tank C7-138 PSV138 150 psig
K-1165A Resid Filter C7-142 Info.unavaitable 420 psig
N K-1165 Resid Flter C7-143 infe.unavailable 420 psig
el K-1196 Fuel Gas Coalescer C7-144 PSVvag1 150 psig
T-1104 Caustic Tank info.unavailable PS04 -.50z/inf+5azfin
P-1104 Caustic Injection Pump Internal PSV Intemal PSV 600 psig
4 Or 6 S/C From E-1149 (Plot Limit) C2-80 Info.unavailable 240 psig
Desalter Effluent to 3126Tk C2-85 Info.unavailable 240 psig
3 S/C From E-1130 {Plot Limit} C2-86 Info.unavailable 240 psig
K-1100A Off Gas Comp, Distance Piece / Info.unavailable PSE?81 15 psig
Cylinder Packing
K-1100B Off Gas Comp. Distance Piece / Info.unavailable PSET82 15 psig
Cylinder Packing
K-1171 Vent Gas Comp. Distance Piece / Info.unavailable PSE783 15 psig
Cylinder Packing
K-1171A Vent Gas Comp. Distance Piece/ | Info.unavailable PSE784 15 psig
Cylinder Packing

Distillation & Reforming ABU

#4 Crude Unit

Process and Equipment Description
3. Safety Information

O

C.

Emergency Block Valves (EBVs)

Emergency Block Valves (EBVs) are installed in the suction lines to pumps at most major
vessels that could contribute large amounts of hydrocarbons to pump seal leaks. These valves
are operated by a loss of air pressure. In case of fire at high temperature, the fusible plug melts,
which allows the air to bleed off and the spring loaded valve to close.
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NFPA specifies installation, in short, where valve access could be slow, difficult, or dangerous
in the event of a pump seal fire. EBVs close when air pressure is bled off the control circuit.
They can be activated by the following means:

o Fusible plug over pump seal area
+ Hand switch at remote EBV field test panel
¢ Hand switch at EBV remote activation panel

There are no alarms indicating an EBV has gone to the tripped position, but other alarms
associated with pump flows or discharge pressures will occur. When an EBV is in the tripped
position (closed) the associated pumps are interlocked to shut down to avoid mechanical
damage to the pumps. Pumps cannot be started when the EBV circuit is in the tripped state.

A magnetic valve stem posifion swifch triggers pump shutdown when an EBV closes. Iiis
important that the shielding around this device be kept in place to avoid accidental tripping by
wrenches, persuaders, etc., which may be brought closc to the trip mechanism. It’s important
that mechanics working on the valve understand that steel tools can inadvertently cause the trip
to activate. EBVs are to be tested on a regular basis and are included in the #4 Crude Qutside
Operators Routine Duties.

It is imperative to ensure that the pump on the EBV to be tested is Not In Service. When testing
EBVs;

o Ensure that the pump on the EBV to be tested is not in service.
e Tum the hand valve at the test panel to S/D position — The gauge pressure drops to 0 psig.
o EBV will close. Have PCO verify indication on Honeywell console.
s Push the start button on pump — Pump should not start,
e Turn hand valve at test panel to run position — Gauge pressure returns to 25 psig.
¢ EBV will open.
o You will need to manually relatch and open EBV{(21 (P-1165) and EBV022 (P-1165A)
« “Bump” start button on pump to ensure it will start after EBV opcens.
# Reset down pump on standby APS mode.
Table 3.5-2, #4 Crude Unit EBV Locations, lists numbers, and associated pumps.
Table 3.5-2 #4 Grude Unit EBV Locations

EBV Location EBV Number Local Switch Location

P-1105 Suction EBVOO1

P-1105A Suction EBV002

P-1105 Atmos. Column Bottoms EBVD55 Adjacent fo V-1199

P-1105 Seal Flush EBVO0O5 Adjacent to V1189

P-1105A Atmos. Column Boftoms EBVO56 Adjacent to V-1199

P-1105A Seal Flush EBV006 Adjacent to V-1199

P-1128 Atmos.Top Circulating Reflux EBVO17 Adjacent to P-1128/A
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(/ EBV Location EBV Number Local Switch Location
P-1128A Atmos.Top Circulating Reflux EBV018 Adjacent to P-1128/A
pP-1188 EBV019 Adjacent to P-1188/A
P-1188A EBVD20 Adjacent to P-1188/A
P-1188 Seal Flush EBVD38 Adjacent to P-1188/A
P-1188A Seal Flush EBV0BS Adjacent fo P-1188/A
P-1165 Seal Flush EBV065 Adjacent to P-1165/A
P-1165A Seal Flush EBV0E6 Adjacent to P-1165/A
P-1165 Suction EBVD21 Adjacent to P-1165/A
P-1165A Suction EBV022 Adjacent to P-1165/A
P-1190 EBV0S0 Adjacent to P-1190/A
P-1190A EBV0S1 Adjacent to P-1180/A

* All EBVs can be activated remotely via the control panel located next to K-11008B.

Emergency Shutdown System

An emergency shutdown system has been provided to protect the Crude Unit during several
emergency situations and when an orderly, roufine shutdown is not possible.

A This system includes 11 hand switches mounted on the Honeywell console. This system
el enables the operator to shutdown the unit safely by utilizing short loop circulation for cool

down.

The hand switches and their function are as follows:

HS001 HC003 A/B, shuts off the fucl gas to F-1100A.

HS011 HCOL3 A/B, shuts off the fuel gas to F 1100B.

HS087 HCO087 opens and sends 7s/c into the 8s/c pumpback system, If the HC is set in the
closed position, the valve will not open.

HS061 HC621 A/B, shuts off the fuel gas to F-1160.

15065 FC065 shuts off the residuum rundown to offplot.

HS004 HCO004, and routes C-1160 Bottoms to F-1160.
When HS5004 is activated, check HC004. If the HC is set in the closed position,
the valve will not open. Also, note that HC004 may have to be partially closed to
create enough backpressure to satisfy the quench requirement of 17,500 BPD (i.e.,
maintain quench rate to C 1160 bottoms).

HS000 Do not activate HS000 until HC004 has opened to ensure that flow through F-
1160 will not be interrupted. HS000 closes the valve, (LC(00), and shuts off the
flow to F-1160.

- HS006 HC controls the flow rate through F1100A/B. If the HC is set in the closed
L‘ position, the valve will not open.
HS068 FC068, shuts off the stiipping steam to C 1160,
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HS002 FCO002, shuts off the stripping steam to C 1100.
HS023 MOV(23 Shuts off crude feed to the unit.
The following switch is a selector in the DCS graphic.

HS043 HCO043 is normally in the activated position, thereby routing C-1160 bottoms
quench stream through E-1163 A and B for maximum cooling. (Maximum
temperature of the residuum to C 1160 bottoms pumps, P-1165 and P-11654, is
650°F.)

Switch Operation

To activate the switches, turn them. Lights are provided to indicate the position of the
valves operated by the switches. Green lights indicate that the valves are in the “normal
run” position. Red lights indicate that the valves are in the “emergency shutdown”
position. When the switches are activated, allow time for the lights to change. Always
confirm valve positions to verify that they have actually opened or closed. Do this by
checking associated meters for each system and follow up with a field check as time
permits.

When the emergency switches are activated, the valves (FC000, FC065, FC068, FC002)
controller modes switch to manual and output is set 1o —6.9. To return to the “normal
run” position, the switches must be rotated back to their original position first. Then
they may be controlled from the DCS. The controllers will remain in manual until the
PCO changes the mode. The valves that are controlled by a “HC”, (HC087, HC006,
HCO004) travel to a preset position and then the output may be adjusted to control flow
as needed. When the switches are returned to the normal position, the valves will close.
The fuel gas double chopper valves, (HV003A/B, HV013A/B, HV621A/B) will close
when the switches are turned. These valves have solenoids that dump the air to the
valve. When the hand switches are returned to the normal position the solenoids will
need to be reset (re-latched) for the valves to open. Note: Do not reset these emergency
shutdown system valves until the emergency situation is corrected and the unit is ready
to prepare for start-up.

Operation on air or Instrument Power Failure

In the event of an instrument air or instrument power failure, the valves operated by the
hand switches will fail as follows:

Switch No. | Valve Service Action
HS001 HCO03 A/B Fuel gas to F-110DA Closes
HS011 HCO13 A/B Fuel gas to F-1100B Closes
HS087 HCo87 7s/c to 8s/c pumpback Opens
HS0861 HC621A/B Fuel gas to F-1180Closes

HS065 FC065 Residuum Rundown to Offplot Closes
HS043 HC043 Maximum Quench Cooling Opens
HS004* HCo04 C-1160 Bottomns to F-1160 Closes
Hsooo* FC000 (C000) C-1100 Bottoms to F-1160 Locks
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Switch No. | Valve Service Action
HS006* HC006 C-1100 Bottoms to F-1100A and B Closes
HS068 FC088 Stripping Steam to C-1160 Closes
HS002 FCo02 Stripping Steam to C-1100 Closes

3.6

Note that all valves fail for emergency shutdown short loop circulation except as
follows:

A. HC004 (HS004) C-1160 bottoms to F-1160 closes. This valve must be
manually opened.

B. LC000 (HS000) C-1100 bottoms to F-1160 locks to hold position. This valve
must be manually closed with the hand jack.

C. HCOOG'(HSOOG) is a HC that controls the flow from C-1100 to F-1100A/B
closes. This valve must be manually opened.

Wash Qil Flush.

The emergency bypass loops are normally stagnant. Since these three systems may contain
heavy oils, it is important that they be checked periodically. For this reason, three meters,
FI007, F1642, and FI641, have been provided that will allow wash oil or crude to be metered
through the stagnant sections. They are as follows:

o C-1100 bottoms to F-1100A and B downstream of HC006.
e Maximum quench cooling line upstream of HC043.
« (C-1160 bottoms to F-1160 downstream of HC004.

These stagnant sections must be flushed maonthly on a routine basis and anytime after the
systemn has been used.

Hot Oil Pump Vents

Hot oil pump vents are routed to the Vacuum Column to avoid heavy residuum or gas oil from
entering and possibly plugging up the relief system.

Pumpout System

A pumpout system has been provided to assist the operator in the safe cleanup of hot oil pumps.
Hot oil from pump cases shall never be drained to the oily or storm water drainage systerm.

Level Instrument Blow down

Level instruments are designed so that each may be blown down to the relief system.

Fire Protection Equipment

This section describes the types of fire protection equipment on the unit. Plant protection personnel
will handle any fire, except an incipient stage fire. Figure 3.1 shows the locations of 4 Crude Unit fire
profection equipment.

There are nine types of equipment that can be used in case of a fire:

Emergency Block Valves (EBVs)
Motor Operated Valves (MOVs)
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Fuel Isolation Block Valves
Fire Water Supply System
Fire Hydrants

Fixed Fire Monitors

100’ Hose stations

Hose Reels (Foam)

Water Deluge System

Fire Extinguishers

Emergency Block Valves (EBVs)

Emergency block valves (EBV's) are equipped with fusible plugs that will close the suction of
the pump and additionally shut the pump off in the event of activation.

Motor Operated Valves (MQVs)

Motor-operated valves (MOV) have been provided on pump suction lines 14” in diameter and
on those pumps that operate at 600°F or above. These were installed to assist the operator in
safely securing a pump in case of fire. Remote and local "open"/¢lose" push buttons have

been provided for this reason.,

The MOV's can aiso be operated manually in case of a power outage.
Table 3.5-3 describes the 4 Crude Unit MOVs:
Table 3.6-1 #4 Crude Unit MOV's

Equipment MOV # Remote Location | Service
18" Crude Feed Line | MOV023 DCS Console / Crude Feed

11HS023
P-1101A MOV112 P.S. #7 Crude Feed
P-1101B MOV113 P.S. # Crude Feed
P-1101C MOV114 P.S. #7 Crude Feed
P-1102A MOVaa9 P.S_#E1 Desalted Crude Feed
P-1102B MOVO10 P.S. #E1 Desalted Crude Feed
P-1102C MOVOT1 P.S. #E1 Desalted Crude Feed
P-1148 MOV0D3 P.5. #14 Atmos. Bot. Circ. Reffux
P-1148A MOV004 P.S. #14 Atmos. Bot. Circ. Reflux
P-1159 MOVQ05 P.S. #14 6 Sidecut
P-1159A MOVQ06 P.S. #14 6 Sidecut
P-1158 MOVQ07 P.8. #14 5 Sidecut Pumpback
P-1158A MOV(C08 P.S. #14 5 Sidecut Pumpback
P-1165 MOVo21 P.S. #i5 Vacuum Bottoms
P-1165A MOvoz22 P.S. #15 Vacuum Bottoms
P-1178 MOVO15 P.S. #7 Vacuum Overflash
P-1178A MOV016 P.S. #7 Vacuum Overflash
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Equipment MOV # Remote Location | Service
V-1100/ MOVEO0 P.S.#9 Atmos. Overhead Liguid
P-1100A/BIC

Fuel Isolation Block Valves

Furnace isolation valves on the firel system are provided in addition to board-mounted
emergency shutdown switches. The isolation valves are located 100 ft away from the furnaces
to assist the operator in safely shutting off the furnace fizel supply in an emergency.

Fire Water Svstem

The main supply line enters the Crude Unit from Petrolite and Foundation Streets. A 10-inch
peripheral line is routed along the west, south, and the east side of the plant. Another 8-inch
line junctions off the 10-inch inlet line and runs parallel with Naphtha Street at the north side of
the plant. This line joins the 10-inch line at the east end of the plant.

Three other supply lines connect to the system from other areas. One 10-inch line enters from
the north, minning parallel with Channel Street. This line supplies water from the Tide Gate
fire pump, Pen Hex, and the Isomax fire pumps.

Another 10-inch line enters the system at the southwest corer of the unit near V-1102
Desalter. This line supplies water from P-12A/B fire pumps located at the Turning Basin.

The third line enters the system at the northwest corner of the plant from a 12-inch line mnning
parallel to Hydro Street. The water supply for this section of line is from the Tide gate fire
purps and the main supply line on Petrolite Street,

These lines supply additional water during a fire or other emergencies. A total of 9300 gpm of
firewater can be supplied to the area as follows:

e 2500 gpm from the main supply line
» 5000 gpm from No.2 Tide Gate pumps
» 1800 gpm from P-12 and P-12A fire pumps at the Turning Basin area.

150 psig pressure is maintained on the main supply line. If the pressure drops, the emergency
fire pump located near 1498 Tank will start automatically to hold 150 psig pressure.

During a fire or other emergencies the Utilities Area Supervisor will order additional fire
pumps put on line to supply the water demand.

Firc monitors, hydrants, hose reels and boxes are to be used for fire fighting and equipment
cooling during a fire. They are not to be used for general washdown around the plant area,

Valves on the Crude Unit fire water line are located on all the inlet lines for sectional isolation.
Tsolating a section of the fire water line should be done only with Area Supervisor approval in
coordination with Utilities section and Plant Protection. In case of a line break on the fire water
line, notify the Area Supervisor or Southyard Area Supervisor immediately.

Fire Hydrants

Seven fire hydrants have been provided around the periphery of the Unit to assist in fighting
large fires. Table 3.6-2 describes the locations of the fire hydrants located on the perimeter of 4

Crude Unit. See Fire Moniiors and Hydrants for the refinery list.
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\
C/ Table 3.6-2 #4 Crude Fire Hydrant Locations

Northwest corner of 4 Crude Plo Limit
North of E-1164’s

South of E-1102s

Southeast of K-1186

Northwest of F-1160

North of E-1148

Northwest of K-1171A

Fixed Fire Monitors

Seven stationary fire monitors are strategically located around the periphery of the Crude Unit.
These monitors have been provided to assist in gaining quick control over a large fire, These
monitors are designed so they can be turned on in a fixed position when needed and be left
unattended. They were installed to provide protection for major equipment, pumps,
compressors, and exchangers. The monitors can be activated quickly via an inball valve located
on the DBEWOP supply line to each monitor, Table 3.6-3 describes the locations of the fire
monitors located on the perimeter of 4 Crade Unit,

Table 3.6-3 #4 Crude Unit Fire Monitor Locations

Northwest Comer of Plot Limit Manifold

South of V-1102 (in-between V-1102 and MCC)
South of C-1180 (Foam Station)

Southeast of T-1108

Southeast of C-1140 (Foam Station)

Northwest of C-1160 (Foam Station)

North of E-1115 (Foam Station)

<
-~

-

Hose Reel and 150° Hose Box Stations

There are 10 150” Hose Box Stations and two Hose Reels located throughout the Crude Unit to
assist the operator in fighting a fire as he first arrives on the scene. The Hose Reel and Box
staiions are located in parts of the plant that provide most of the normal fire fighting capacity
and so that they are able to reach any part of the plant. Hose reels and Box Stations are not
intended for plant washdown.

Table 3.6-4 describes the location of the Hose Reel and 150° Hose Box Stations.
Table 3.6-4 Hose Station Locations

Type of Equipment Location
Foam Hose Reel Pipe Stanchion #12
Foam Hose Reel West of F-1100A Pass #1
150' Hose Bax South of V-1102
( \ 150" Hose Box South of C-1180
e
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Q Type of Equipment Location
150" Hose Box South of P-1139
150" Hose Box Southeast of C-1140
150" Hose Box Northwest of C-1160
150’ Hose Box Northeast of K-11008
180" Hose Box Pipe Stanchion #1
150" Hose Box Pipe Stanchion #6
150" Hose Box Pipe Stanchion #9
150' Hose Box Pipe Stanchion #G1

Water Deluge System

A Deluge system has been provided for hot oil pumps operating at 600°F and above. The
Deluge system additionally provides cooling for V-1100 {(Atmospheric Reflux Drum) &
V-1190 (C-1190 Overhead Liquid). The Deluge system is supplied by DEWOP water which
operates at approximately 150 psig. The Deluge system provides a high volume of cooling
watcr to covered equipment. The Deluge system is additionally equipped with a fresh water
supply source for flushing out the system after each use. The system is equipped with a drain
line at the end of each covered area so that the system can be drained after each use. The
Deluge system can be activated in one of two ways;

£ e Fusible plug melting allowing air pressure to bleed off of system activating the inball valve
p - for that location. The fusible plugs are located at the various locations directly above the
' pump seals.

e Remote activation via handswitch at Deluge control panel next to K-1100B. Turning the
handswitch also bleeds the air pressure off of the system allowing the inball valve to open.

Table 3.6-5 describes the equipment associated with each area of the deluge system.
Table 3.6-5 Deluge System Locations

Area 1 P-1101A/B/C & P-1178/A

Area 2 P-1165/A & P-1188/A

Area 3 P-1148/A, P-1190/A, P-1195/A & V-1190
Area 4 P-1100A/B/C & V-1100

Area 5 P-1106/A, P-1128/A, P-1158/A & P-1159/A
Area 6 P-1102A/B/C

Area? P-1119, P-1129/A, P-1139, P-1148/A

The Deluge system is to be turned on should a severe packing leak develop. If immediate
cooling/quenching is not provided, the kot hydrocarbon liquid could flash and cause a fire.
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Fire Extipguishers

There are 34 Fire extinguishers in #4 Crude Unit. QOf those, 25 are Dry chemical and 9 are

Carbon Dioxide (CO2),

30 Ib. Dry Chemical extinguishers are located throughout the Crude Unit to assist in fighting

Class B & C fires.

CO3z extinguishers have been provided to extinguish electrical fires around switchgear, motor

breakers and the fin fan deck. CO2 extinguishers are used for fighting Class B & C fires.

¢ Class A Fire: Those fires which involve ordinary combustible materials such as wood,

cloth, paper, rubber, and many plastics.

» Class B Fire: Those fires, which involve flammable and combustible liquids and gases.

e Class C Fire: Those [ires, involving energized electrical equipment.

o Class D Fire: Those fires which involve combustible metals such as aluminum, magnesium,
titanivm, zirconium, sodiurm, and polassium.

Table 3.6-6 Fire Extinguisher Locations

Location ID Number Type Use
Southeast of F-1160 3-H-01 30 Ib. Dry Chemical Type B & C Fires
1&2 Sidecut Analyzer Shack 3-H-02 30 Ib. Dry Chemical Type B & C Fires
Southeast of F-1100B 3-H-03 30 Ib. Cry Chemical Type B & C Fires
Pipe Stanchion 14 3-H-10 30 Ib. Dry Chemical Type B & C Fires
Pipe Stanchion 18 3-H-11 30 |b. Dry Chemical Type B & C Fires
Pipe Stanchion 19 3-H-14 30 Ib. Dry Chemical Type B & C Fires
Pipe Stanchion 12 3-H-16 30 Ib. Dry Chemical Type B & C Fires
Pipe Stanchion 8 3-H-20 30 h. Dry Chemical Type B & C Fires
East of K-1100A/B 3-H-22 30 lb. Dry Chemical Type B & C Fires
South of Plot Limit Manifold 3-H-27 30 Ib. Dry Chemical Type B & C Fires
North of Plot Limit Manifold 3-H-28 30 lb. Dry Chemical Type B & C Fires
Southwest of Motor Contral Center 3-H-32 Carbon Dioxide Type B & C Fires
Southeast of Motor Control Center 3-H-33 Carbon Dioxide Type B & C Fires
West Door of MCC (Outside) 3-H-34 Carbon Dioxide Type B & C Fires
West Door of MCC (Inside} 3-H-35 Carbon Dioxide Type B & C Fires
East Door of MCC (Inside) 3-H-36 Carbon Dioxide Type B & C Fires
East Door of MCC (Outside) 3-H-37 Carbon Dioxide Type B & C Fires
Pipe Stanchion E2 3-H-41 30 Ib. Dry Chemical Type B & C Fires
P-1102A 3-H-43 30 Ib. Dry Chemical Type B & C Fires
Pipe Stanchion E1 3-H-44 30 ib. Dry Chemical Type B & C Fires
1* Deck of V-1100 Structure 3-H-45 30 Ib. Dry Chemical Type B & C Fires
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Location ID Number Type Use

2™ Deck of V-1100 Structure 3-H-46 30 Ib. DBry Chemical Type B & C Fires
3" Deck of V-1100 Structure 3-H-47 30 ib. Dry Chemical Type B & C Fires
4™ Deck of V-1100 Structure 3-H-48 30 Ib. Dry Chemical Type B & C Fires
5% Deck of V-1100 Struciure 3-H-49 30 Ib. Dry Chemical | Type B & C Fires
Fin Fan Deck at E-1100A2 3-H-50 Carbon Dioxide Type B & C Fires
Fin Fan Deck at E-1190A2 3-H-51 Carbon Dioxide Type B & C Fires
Fin Fan Deck at E-1149-2 3-H-52 Carbon Dioxide Type B & C Fires
2™ Deck of V-1160 Structure 3-H-53 30 |b. Dry Chemical Type B & C Fires
Pipe Stanchion 15 3-H-71 30 Ib. Dry Chemical Type B & C Fires
Pipe Stanchion 10 3-H-72 30 Ib. Dry Chemical Type B & C Fires
Southwest of E-1163's 3-H-74 30 Ib. Dry Chemical Type B & C Fires
P-1139 3-H-75 30 Ib. Dry Chemical Type B & C Fires
Southeast of F-1100A 3-H-78 30 Ib. Dry Chemicat Type B & C Fires

3.7 Failure Prevention

Failure Prevention can be achieved through a combination of good design and good operating
practices. The following major concerns exist:

e Brittle fracture
* Stress corrosion cracking
*  Wet H2S cracking

® Napthenic acid corrosion

& Sour water corrosion

s External corrosion

e Overhead hydrochloric acid corrosion
e Chloride stress corrosion cracking

+ Cooling water corrosion

o Salt corrosion and fouling

The above major concerns can be protected against through a series of preventative measures, The
following list some of the preventative measures taken in the #4 Crude Unit.

» Correct metallurgy

» Correct operation of Desalter, including Desalter chemical injection
&« Capability of Ammonia injection to neutralize HCI

» Caustic injection to neutralize chlorides in atmospheric overhead

¢ Scheduled inspections
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3.8 Reference Drawings For This Section
L '

Drawings

#4 Crude Pump Water Deluge System
#4 Crude Pump Water Deluge System
#4 Crude Pump Water Deluge System

#4 Crude Fire Water System Off-Plot
Distribution

D-330514
D-330515
D-330516

D-329006
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Revision Record

bate Step MOC# Comments
05/06/02 200-00-004 | EOM conversion,
08/03/02 | Table 8094 Added "P-1165 Suction” and *P-1165A Suction” to 1able.
3.52
5/15/03 3.5 28094 EBV Section - Added #tem to bulleted list “You will need {o manually...”
5/20/03 SME Review
5/22/03 Table 11725 Updated table for new SCBA's on K-1100 decks
342
11/17/2006 33 RI-313 Recent changes to this refinery instruction dictates refinery wide change to
Volume 1, Chapter 3-Safety, EOM content for MSDS, chemical inventory and
Hazardous Materials Business Plans. RI-313is the single source reference.
Manuals & Procedures/godd
31008 3.5 FSM/CalARP | Added FSC information.
8-17-08 All PSM Repaired broken links for:
» Hazard Communication Standard and Chemical Inventory Process
e MSDS
» Pressure Relief devices
+ Fire Menitors and Hydrants
= Chemical inventory Reports
+ Radiation Information
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DEBRU Plant . 3. Safety Information

3. Safety Information

This chapter familiarizes the operator with the safety hazards associated with the Debru Unit. This chapter is
divided into the following section:

¢ Responsibilities

s Process Safety management (PSM) Overview

s Potential Unit Hazards

¢ Personnel Safety Issues

e Unit Safety Systems and Devices

¢ Fire Protection Equipment

o Failure Prevention

3.1 Responsibilities
Safety is the most important concern for every Chevron employee. Management has the legal
responsibility to provide a safe workplace. However, safety is everyone's responsibility. Safety rules
exist for the following three reasons:
e Personal safety and protection
¢ Safety of fellow employees
e Protection of equipment and facilities
All employees are responsible:
¢ To be aware of potential hazards within the unit
¢ To know unit normal and emergency operations and procedures
¢ To adhere to Chevron safety policies and procedures
e For the safety of all people that enter their work areas
¢ To know the location and proper use of all safety equipment on the unit
Failure to comply with all safety rules can result in disciplinary action, up to and including dismissal.
This policy is designed for the protection of all employees.
Refer to the following for additional information about safety:
» Safe Work Procedures
» Safe Lock-Out and Tag-Out Procedure (R-9900)
e Unit Procedures Manual (UPM)
s Process Safety Management Manual (PSM)
¢ Hazards Communications Manual (HAZCOM)
+  Unit Process Hazards Analysis (PHA)
» Material Safety Data Sheets (MSDS) for products on the unit
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3.2

Process Safety Management (PSM) Overview

On May 26, 1992, the Occupational Safety and Health Administration (OSHA) enacted legislation
addressing management of the hazards associated with storage and use of chemicals in the work
place. This legislation, 29 CFR 1910.119, Process Safety Management of Highly Hazardous
Chemicals, referred to as PSM, addresses 14 elements covering process design, operation, and
maintenance. It applies to industries that store or use designated chemicals in quantities that
potentially can be the source of catastrophic events such as fires, explosions and toxic releases. The
14 elements of the PSM regulation cover the following areas:

+ Employee Participation - involves employees in developing PSM.

» Process Safety Information - defines process chemicals, technology, and equipment.

¢ Process Hazard Analysis - evaluates potential hazards.

¢ Operating Procedures - documents steps to operate the process safely.

» Training - ensures operators understand process hazards and how to safely operate the process.
o Contractors - ensures contractors operate safely and understand process hazards.

s Pre-Startup Safety Review - ensures new and modified processes are safe to operate.

¢ Mechanical Integrity - ensures equipment reliability.

* Hot Work Permits (RI-341) - establishes controls for potential fire sources.

» Management of Change (RI-370) - establishes controls for changing the process or its
information.

» Incident Investigation (R1-371) - ensures incidents and near misses are investigated promptly and
recommendations are implemented.

» Emergency Planning and Response (RI-400/RI-480)" - establishes a plan and management for
responding to emergencies.

e Compliance Audits - ensures programs are being used.

» Trade Sccrets - makes all necessary information available.

3.3 Potential Unit Hazards
Chemical Inventory Specific Work Locations and Master MSDS & HMBP Book Locations
RI-313 - Hazard Communication Standard and Chemical Inventory Process is the single source
reference for Chemical Inventory in the Richmond Refinery. Appendix 1 of this standard details the
location for authorized official hard-copy binders for chemical inventory and Hazardous Materials
Business Plans.
This section describes the potential hazards at the Debru Unit. It is divided into the following four
sections;
¢ Potential Unit Hazards
¢ Hazardous Samples
s Material Safety Data Sheets
o (Chemical Inventory List
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Potential Unit Hazards

Many Potential Unit Hazards are present evervday in a refinery environment. These hazards,
in the form of chemicals, gases, ctc. are necessary in the Debru Unit operating processes.

Operating personnel must identify those plant hazards, so that they may safely handle and
work with them.

Table 3.3-1 Potential Unit Hazards, identifies the names and possible locations of hazardous
materials at the Debru:

Table 3.3-1 Potential Unit Hazards

Hazard

Location and Effect

First Aid

Hydrogen Sulfide (HoS)
MSDS #301

HaS is a colorless gas slightly heavier than air. Itis
easily identified in very low concentrations (0.13 ppm)
by the strong, pungent odor of rotten eggs. H2S is both
anirritant and an asphyxiant. HpS is extremely
poisonous, and breathing any concentration must be
avoided.

Concentrations from 10 ppm for 8 hr. TWA cause
irritation of the eyes; slightly higher concentrations may
cause irritation of the upper respiratory tract. With
higher concentrations, the action of the gas on the
nervous system becomes more prominent At
concentrations over 100 ppm, hydrogen sulfide
paralyzes the smelling senses and, thus the odor is not
a dependable indicator of the presence of H2S.

Move affected person to
safety-shower / eyewash
station, Flush with water for
15 minutes. Call CFD for
emergency medical
response. During
emergency response wear
SCBA. Ifingested do not
induce vomiting. Remove
and discard contaminated
clothing.

Benzene
MSDS #10101

‘The il streams in 3144/3126 Tank and the DEBRU
equipment can contain over 0.1% benzene, this means
that these streams fall under the OSHA guidelines on
benzene exposure. Any work that involves exposure to
the oil, water or vagor must be done in an approved
respirator and rubber gloves.

Carcinogenic. Inhalation hazard. Avoid contact with
skin, eyes, and clothing.

When any of this equipment is going to be turned over
to maintenance it must be flushed to reduce the chance
of exposure. If any work is to be done in an enclosed
space a drager sample for benzene must be taken to
insure that the airborne concentration is below 1ppm. If
there is a chance that any sludge or residue with a
benzene concentration over 0.1% will get on workers
clothing, they must wear chemical resistant clothing.
The Safety Section will periodically want to monitor work
around this equipment to insure that exposures are
below a time weighted average of  ppm for 8 hours,

Move affected person to
safety-shower / eyewash
station. Flush with water for
15 minutes. Call CFD for
emergency medical
response. If ingested do not
induce vomiting. Remove
and discard contaminated
clothing.

Pyrophoric Iron Sulfide

H2S will combine with iron to form pyrophoric iron
sulfide. Upon exposure to air, this compound will self-
ignite and produce sufficient heat in some cases {o
ignite any gas present, This hazard can be prevented
by keeping the material wet until it is free of gas.
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Opening Eq

uipment When opening equipment, be sure that the equipment
has been thoroughly washed or steamed and is free of
H2S as indicated by a Drager hydrogen sulfide detector.
On the initial opening of any line or vessel, fresh air
breathing equipment must be worn until such apening is
made and eguipment is indicated safe by a Drager
hydrogen sulfide detector.

Hazardous Samples

Because of the benzene and HoS, special designs have been incorporated to make such routine
operations as sampling and removing instruments for repair safe.

Table 3.3-2 identifies the most hazardous samplings in the Debru Unit. These are:

<

Sour Samples
Instrument Flush
Mechanical Seal Flush

Any sampling can be hazardous if taken improperly.

Table 3.3-2 Hazardous Samples

Sample Hazard

Sour Samples Sample stations for sour materials are designed to minimize the
exposure to H2S and benzene. All samples will be taken in a

{ balloon or botfle. Sample stations provide for circulating the sour
sample back to the process orto a closed drain fo get &
representative sample.

Instument Flush Instruments in sour service are designed so that each may be
thoroughly flushed before removal for maintenance

Mechanical Seal Flush Pumps in sour service have an external sweet flush system fo
eliminate sour stock escaping to the atmosphere during nomal
operation and to extend seal life.

Material Safety Data Sheets (MSDS)

Material Safety Data Sheets (MSDS) proved critical information for all potentially hazardous

chemicals present in the Debru Unit. MSDSs are in the LSFO Control Center. The MSDS

for each chemical provides information on:

Trade names

Hazardous ingredients

Physical and chemical characteristics

Fire and explosion hazard data

Known acute and chronic health effects and related health information
Exposure limits

Spill or leak procedures

Personal protective equipment requirements
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s Special precautions for handling or using hazardous chemicals
»  Whom to contact for further details

Chemical inventory list
The Richmond Refinery maintains a facility-wide Chemical Inventory System to support the
OSHA Hazard Communication Standard and Hazardous Materials Planning needs. Refer to

the Refinery Chemical Inventory Reports for the most current list,

3.4 Personnel Safety Issues

This section describes some of the protective measures that personnel in the Debru Unit need to take
to ensure their safety and the safety of others. This section is divided into:

o Color Coding of Lines and Valves

s Qeneral Safety Rules

» Personal Safety Equipment
e Visjtors
Color Coding

Color Coding designates certain hazards in the Debru Unit. Color coding, done in accordance
with RI-302, is divided into the following categories:

e Color Coding of Lines
¢ Color Coding of Valves
Table 3.4-1, Color Coding of Lines, identifies.specific colors and associated types of special

purpose equipiment.
Table 3.4-1 Calor Coding of Line

Calor
{Lettering on Background)

Black on White LPG
Ammonia
Drinking, Cooling, and Utility Water

Equipment/Lines

Black on Aluminum

Black on Cream

Yellow on Blue Nitrogen/CO,/Other Inerts
Black on Blue Steam, Condensate, and Boiler Feed Water
Red on Blue Utility and Instrument Air

White on Green Gasoline, Jets, Naphthas, Thinners, and Solvents

Yellow on Green

Natural Gas and Sweet Fuel Gas

Red on Green Hydrogen
White on Black Gas Oils, cycle Oils, Crude Oils, Diesels, and Heavy
Cils

Black on Yellow Toxic or Corrosive Chemicals, Additives, Acid, Caustic,

Rev. 5

Published: 01/22/09 50f 11

CUSA-CSB-0000693

EPA



Distillation & Reforming ABU Process and Equipment Description

DEBRU Plant 3. Safety Information
(Lettering ocr? lEt;:arckground) Equipment/Lines
Sour Stocks/Streams

White on Read Fire Water Lines

Black {entire line is black) Fire Foam Systems

White on Crange Environrmental {recovered oil)

Black on Yellow (entire line is Lines containing pure H,$

yellow)

White on purple Reclaimed Water Lines

Fluorescent Green spray/brush Dismantling Pipes/Equipment
_White on Blue Non asbestos-Containing Material

General Safety Rules

The General Safety Rules are designed to help personnel prevent accidents and properly treat
injuries. Specific safety rules may be added to these general rules as conditions require. All

employees must comply with these rules.

Personal Safety Equipment

This section describes personal safety equipmeni and emergency safety equipment on the
Debru Unit. Personal safety equipment includes: '

+  Protective clothing

* Respiratory equipment

+ Safety Shower/Eye Wash Stations

¢+ Operators must know the location and use of all safety equipment on the unit.

Protective Clothing

The following list identifies required equipment:

+  Hard bats

+ Safety glasses

+ Sturdy leather shoes or boots with notched heals
+  Nomex coveralls

The following items are required, based on particular personnel actions:

» Safety gloves

* Chemical-resistant gloves

« Leather gloves and clothing
»  Acid suils

* Chemical boots

* Chemical goggles

+  Welding goggles

+ Face shields

Respiratory Equipment. Scott Air Paks are used for any emergency requiring the use of
fresh air.

Rev. & Published: 01/22/09 6 of 11
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Table 3.4-2 Scott Air Pak Locations
#0182 NE of D-3110
#0186 SW of Calgon Vessel #1
#0115 SW of 3126 Tank

3.5

Safety Showers and Eyewashes

Safety Shower/Eye Wash stations are provided in case of accidental exposure to process
chemicals. The purpose of the safety shower and eye wash is to provide an immediate water
flush for the body or eyes. Neither the safety shower or eye wash should take the place of
additional first aid that may be required.

Table 3.4-3 Safety Showers and Eyewash Locations

NE of Calgon Vessel #6

Visitors

Personnel wanting to enter the unit will contact the head Operator or Process Control
Operator, before working on equipment or visiting any part of the plant. All personnel, not
assigned to operating the unit, will be required to follow the sign in procedure as specified in
RI-375. All visitors will be required to war hard hats, safety glasses, long sleeves and
substantial leather shoes. Refinery policy requires that all visitors wear Nomex coveralls if
going into an operating unit.

Unit Safety Systems and Devices

Plant Layout

The plant was laid out in accordance with the latest Company standards, with particular
emphasis on access, isle width, head room, hazardous area location, fire handling, lighting,
and electrical classification.

Earthquake

It was designed according to Recommended Practice 11, "Wind and Earthquake Design
Standards” (November 1972) for Earthquake Zone 3, Seismic Zone Factor Z-1.0, and Wind
Zone 20,

Fire

The fire-fighting system consists of fire monitors and hydrants on the periphery of the plant,
and are supplied with high pressure DWOP water from the refinery fire system. If the system
pressure drops salt water makes up the difference.

Radio System

The LSFO complex utilizes one of the most sophisticated radio systems available today, the
Motorola STX system. The STX system allows netting with up to 59 different talk groups in
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the refinery with the Head Operators and Shift Team Leaders radios and communication on
several channels on the aperators’ radios. This system was designed to allow fast direct
communication under normal conditions. The STX also has a special safety feature that
allows quick communication directly to Plant Protection by pushing the orange button.
Duting an emergency such as an injury or fire, the radios designated identification number is
automatically recorded and a direct channel opened to the Plant Protection dispatcher. This
helps identify the emergency location and is especially helpful if the user is unable to talk.

Low Noise Level

The plant was designed to the latest Company noise standard of 85 dBA maximum for any
one piece of equipment and an accumulative maximum plant noise level of 90 dBA. This was
achieved by careful selection of control valves and quiet motors.

Pressure Relief Devices

Pressure Relief Devices (PRDs) protect equipment from damage by excessive pressure or
vacuum inside it. See the HES web site for Refinery list by plant: Pressure Relief Devices .

3.6 Fire Protection Equipment
This section describes the types of fire protection equipment on the unit. Any fire, except an
incipient stage fire, will be handled by Chevron Fire Department personnel. For Refinery Wide lists
see: Fire Monitors and Hydrants

There are five types of equipment used in case of a fire:

¢ Emergency Block Valves (EBVs)
» Fire Hydrants

¢ Fixed Fire Monitors

e Hose Reels

s Fire Extinguishers

Emergency Block Valves (EBVs)

Emergency Block Valves (EBVs) provided at the pump suction and/or discharge enable
operators to quickly isolate a pump is the packing or seal starts to leak badly. These valves
have a low-temperature link tied into the instrument air signal for the associated EBV. A fire
will melt the link and the valve will close.

The check valve serves as a block on the discharge, in most cases, until the discharge valve

can be closed. -
Table 3.6-1 EBV Locations
EBV Location EBV Number Local Switch Location
N/A
Rev.5 Published: 01/22/09 Bof 11

CUSA-CSB-0000696
EPA



s
; A

C

O

Distillation & Reforming ABU

DEBRU Piant

Process and Equipment Description
3. Safety Information

Fire Hydrants

A Fire Hydrant is located 50° S of P-3400A. See Refinery list for Fire Monitors and

Hydrants.

Hose Reel and Hose Box Stations

Hose Reels and Hose Boxes are located in parts of the plant that provide the normal fire
fighting capacity and so that they are able to reach any part of the plant. Hose Reels and Hose
Boxes are not intended for plant wash down. They are inspected on a monthly basis.

Table 3.6-2 Hose Reel and Hose Box Locations

SWof 3126 Tank

Fire Extinpuishers

Fire Extinguishers are used on electrical fires and can be used on other small fires not
requiring the use of fire hoses.

Table 3.6-3 Fire Extinguisher Locations
Equipmant Location
3-H-68 W of V-3212
Rev. 5 Published; 01/22/09 9of 11
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DEBRU Piant
Revision Record
Date Step # MOC# Comments
3/29/01 Thl. 3.3-1 | 200-00-004 | Added /3126 after 3144
Benzene
10/13/03 11275 MOC Route Seal Flush Water to P-84 and P-642
11-17-2006 CAL ARP [ Removed “UNOFFICIAL COPY" watermark
33 RI-313 Recent changes (o this refinery insfruction dictates refinery wide

change to Volume 1, Chapter 3-Safety, EOM content for MSDS,
chemical inventory and Hazardous Materials Business Plans. RI-313
is the single source reference. Manuals & Proceduresigodd

5/07/07 All SME review for content.

8-17-08 All PSM Repaired broken links for:
o Hazard Communication Standard and Chemical Inventory Process
~ MSDS
« Pressure Relief devices
« Fire Monitors and Hydranis
e Chemical Inventory Reporis
1/22/09 35 Replaced Shift Supervisor with Shift Team Leader.
Rev. 5 Published: 6:1/22/09 11 of 11
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ABU: D&R Plant Name(s}, #4 Crude UnivDEBRU

Compliance due date (Must be completed by).___ 9/23/2010___
Methodology Employed: Hazop _X__, Whatif __X___, Procedural PHA___, Other (specify and document justification};
Hazard Assessments Type : Initial PHA____ PHA Revalidation___ PHA Redo _ X__

1__|Perform quality review of previcus PHA decument using ETC Guidelines PSMC / Facilitator MXEW
2 |Request that the ABL review EOM, P&ID's, PFD's and verify that they are are current and accurate HES | Faciitator MXEW
3 |Scheduie Kick-off Meeting with ABU HES | Facliitator MXEW
4 |Reserve Conference Room HES | Faciitator MXEW
§  |identify and Notify PHA Facilitator |HES / Faciltator MXEW
6 |identify and Nolify LC Faciiitator |HES / Faciitator MXEW
7 |identify and Notify ISS Facilitator |HES ! Facilitator MXEW
8 |identify and Notify BIN Team Leader/ SME HES / Faciiitator MXEW
9 IldLﬂfxand Nolify Seismic Faciitator HES / Faciiitator TSFX
10  |Schedule Seismic Review HES { Facilitator TSFX
11__|Schedule Pre-Assessment Review |HES { Faciitator TSFX
12 |Schedule Latent Condition Review |HES / Faciitator MXEW |
13 |Schedule PHA/Revalidation Team Meetings |HES | Faciiitator MXEW
14 |Schedule Inherently Safer Reviaw (if required) HES / Faciiitator MXEW
15 |Schedule Close-out Meeting with Management HES / Facilitator MXEW

Kick-Off Mesting
16__|Faciitate Kick-Off Meeting with ABU Management HES / Faciitator MXEW
17 |Review schedule of activities with ABU HES / Faciiltator MXEW
18 |Agree on hazard assessment type and scope - revalidation or re-do HES | Faciiitator MXEW

Review and tech| man, -
19 o operating m1mmwwtsmmmu Gain agreement on qualifications. ABU HES / Faciitator MXEW
20 _|Request that the ABU gather concerns from the directly affected personnel prior o the pre-assessment HES | Faclitator MXEW
21 |mmmmummmmmmmmmmbmmm HES | Faclitator MXEW
22 _|Request that the ABU identify any unique/specialty equipment in the plant HES / Faciitator MXEW

Study Preparation
23 _|Prepare working copy of previous PHA for revalidating HES |/ Faciitator MXEW
24 [Prepare list of MOC's from the previcus 5 year period HES / Faciitator MXEW
25 |Prepare list of Incident Investigations from the previous 5 year period HES | Faciitator MXEW
28 Obtain report of previous PHA A/C's, resolution plan and status. If not previously done, field verify as complete. HES / Faciiitator MXEW
27 |Request input/participation from the BIN Team Leader and/or Subject Matter Experts HES / Faciiitator MXEW |
28 _|Obtain Plant Hazard information from EOM HES | Faciiitator MXEW
29 [Obtain list of current plant Consequences of Deviation Tables HES / Faciiitator MXEW
30 |Prepare list of current plant Safety Critical Process Variables with exceplions reported for the past 5 years HES / Facilitator MXEW

Prepare "Process Plant Building Hazard Analysis Checklist® HES / Faciiitator

all when confirmed by ABUM

Seismic Review
33 _|Perform walkihrough with Operator Technical / Engineer | FATE
34 |Provide summary of findings with recommendations to ABU and PHA Faciliator Techrical / Engineer | FATE
35  |Provide detailed worksheets to PHA facilitator Technical / Engineer | FATE

PHA Pre-Assessmant
36 |Ensum all team members attend Assets / ABUM SIPR
37 _|Ensure participants have filed out a statement of competency to participate in the evaluation HES / Faciitator MXEW
38 _|Bring all documentation lo the leam meetings (Seismic, Siting, LC, AIC status, P&ID's. PFD's, etc). HES / Facilitator MXEW
38 |Review the design intention of each section within the previous PHA and discuss previous A/C's |Facilitator / Team MXEW
40 |Review MOC history over the past five years |Facilitator / Team MXEW
41 |Review Incident Investigations and corrective actions over the last five years |Faciiitator / Team MXEW
42 |Review current Reliability concems |Facititator / Team MXEW
43 |Review the concerns of directly affecled personnel |Facilitator | Team MXEW
44 |Review the Critical Process Variables and exceptions |Facilitator / Team MXEW
45 |Review BIN Team and/or Subject Matter Expart issues |Facilitator / Team MXEW
46 _|Review the Seismic and Siting reports |Facilitator  Team MXEW
47 |Confirm appropriate methodology to be usad during the PHA revalidation |Facititator / Team MXEW
48 |Develop and document section titles |Facilitator / Team MXEW
49 |identify the sections that require review and updating |Facilitator / Team MXEW

1of3
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ABU: __D&R Plant Namels): #4 Crude/DEBRU

Compliance due date (Must be completed by): 9/23/2010___
Methodology Employed: Hazop _X_ . What-f ___X__, Procedural PHA___, Other (specify and document justification);
Hazard Assessments Type : Initial PHA____ PHA Revalidation____ PHA Re-do _ X__

were applied properly. Centified and dated by ABU Manager and PHA Facilitator as complete.

Latent Conditions Review Activities
50  |Ensure required team members attend Assels /| ABUM SIPR
51 __|Train leam members, complete training log and obtain signatures HES / Facilitator MXEW
52 |Perform assessment using Latent Conditions checklist Facilitator / Team MXEW
53 _|Develop report including team findings HES / Facilitator MXEW
54 |Pantcipants review and certify that the checkiist reflects the current situation Facilitator / Team MXEW
PHA Revalidation Activilios
55 |Ensure all taam members attend Assets /| ABUM SIPR
56 __|Train team members, complete training log and obtain signatures HES / Facilitator MXEW
57 _|Undate pravious PHA to reflect current configuration and status of the plant Facilitator / Team MXEW
58 |Ensure previous A/C's (if completed) are included as safeguards and re-rank. Facilitator / Team MXEW
59  |Risk Rank all items reviewed. Facilitator / Team MXEW
80 |Davelop additional considerations to reduce the severity and/or likelihood of incidents Facilitator / Team MXEW
61 |Communicate AIC's that will require ISS reviews immediately to the ABU Facilitator / Team MXEW
62__[Develop report Including team findings HES | Faclitator MXEW
Inherently Safer Systemns Review Activities
63 |Ensure required team members attend |Assets 1 ABUM SIPR
84 [Train team members, complete training log and obtain signalures |HES |/ Facilitator MXEW
65 |Perform sectionby section review using PFD's and the ISS checklist |Facilitator / Team MXEW
86__|Develcp report including team findings _ [HES | Facilitator MXEW
Ciose-out Meeting Activities
67 __|Communicate PHA, LC, Seismic, 1SS and Siting findings to ABU management |HES / Facilitator MXEW
88 _|Communicate the expectations for the resolution of hazards |HES | Faciitator MXEW
69 |Develop a resolution plan from each finding |Assets / ABUM SIPR
70 __|Provide overview on how findings are communicated |HES / Faciitator MXEW
71__|identify the audience to receive communication of findings Assets | ABUM MXEW
72__|Develop communication plan and identify the directly affected personnel ABUM / Facilitator MXEW
Centification
73 Certification that management has reviewed the completed checkiists used during these evaluations and that they

HES / Facifita

Enter 2l Additional Considerations and/or recommendations from PHA, LG, 1SS, Siting and Selsmic reviews into
a; te databases with owners and due dales

HES / Facilitator

Create Adobe Acrobat file of PHA Section Listing and Worksheeets and place link on PHA Findings web page

HES / Facilitalor

Request communications package(s) and due dale be enlered inlo Active Leamer

HES / Facilitator

P b4 N

Ensure that the PHA report includes a narralive report with the revalidation team meeting completion dale, draft
report date and due date of next revalidation; PHA A/Cs, LC, Seismic, ISS and Siting recommendations developed
by the team; MOCs, Incidents, Previous A/Cs, BIN'SME input, Crew input, Reliability Group input, Plant Hazard
information, COD tables, CPVs, and External Events reviewed by the leam: signad PHA Task checklist; names and
qualifications of leam members, signed training logs and training material; Siting, Seismic, LC, ISS review
decumentation; PHA Section Listing and PHA Worksheets; drawings used in the reviews and the communication

HES / Faciiitator

Place paper copy of initial PHA for new facilites of revaidated PHAS for existing faciibes in ESD Ribrary.
Put all electronic files on the refinery shared sarver in the O:\PSMMod-only\PHA files folder

{Prior PHA's may be sent lo Dublin for storage)

DOCUMENTATION SHALL BE RETAINED FOR THE LIFE OF THE PROCESS

HES / Facilitator

Revised: November 2, 2007

3of 3
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Richmond Refinery

Statement of Competency to Participate in Hazard Assessments, Evaluations, Audits or

Investigations -

--- Note: One form is required for each participant -

NAME:

RoL. SPROVSE

1) Role as Participant: Check all that apply:

Design Engineer,
Process Engineer,

Operations Representative,

\//Proccss Master/Expert,

Management Representative,
Maintenance Representative,

N
Trained Process Hazards Analysis Facilitator,

Trained Latent Conditions Facilitator,

Trained Inherently Safer Solutions Facilitator,

Participant knowledgeable in the process involved, 9

Trained Tap RooT® Facilitator

Trained PSM Audit Facilitator

Contractor: If involved in a Tap RooT® Investigation,

Other person with appropriate knowledge and experience to thoroughly investigate and
analyze an incident,

Other:

3) Please document the extent that you are familiar or qualified to participate in these assessments
include years of experience:

Training: U Aowse Hatop Vainin , opaicobhe e ged thawps

Education: __BQ_G_MQ;Q&L%DU YiNe )
2

Other Relevant 37 Qearn RALARMen
Experience: . L‘M‘J"
4) CAl LsC .
Date: ¥ /7 oo
o F
CUSA-CSB-0000727

Rev. 3/16/2007
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Richmond Refinery
Statement of Competency to Participate in Hazard Assessments, Evaluations, Audits or

( - Investigations "’”’3
--- Note: One form is required for each participant ---
NAME: P Vwac $
1) Role as Participant: Check all that apply:
Design Engineer,
é Process Engineer,
Operations Representative,
Process Master/Expert,
Management Representative,
Maintenance Representative,
Trained Process Hazards Analysis Facilitator,
Trained Latent Conditions Facilitator,
Trained Inherently Safer Solutions Facilitator,
( » Participant knowledgeable in the process involved, 3
—~' Trained Tap RooT® Facilitator |
Trained PSM Audit Facilitator
Contractor: If involved in a Tap RooT® Investigation,
Other person with appropriate knowledge and experience to thoroughly investigate and
analyze an incident,
Other:
3) Please document the extent that you are familiar or qualified to participate in these assessments
include years of experience:
Training: Coudy Upt  Maaing, Dish Nebiun  Aguartey
’ e
Education: Maslers 10 Clumtel  Eouimeany
1 /
Other Relevant . ¢ yeers o5 pross wagme,  on o b wmts
Experience: i 4
(: 4) CAI %G 2
Date: 8/31/09
CUSA-CSB-0000728

Rev. 3/16/2007 EPA



Richmond Refinery

Statement of Competency to Participate in Hazard Assessments, Evaluations, Audits or

Investigations . Y

--- Note: One form is required for each participant ---

NAME:

> OO e ~ P\ eb\c~u\ C_c :'-"\ P s

1) Role as Participant: Check all that apply:

Design Engineer,

Process Engineer,

.~ Operations Representative,
Process Master/Expert,

Management Representative,

Maintenance Representative,

Trained Process Hazards Analysis Facilitator,
Trained Latent Conditions Facilitator,

Trained Inherently Safer Solutions Facilitator,

(v =

g

Trained Tap RooT® Facilitator

Participant knowledgeable in the process involved,

O

Trained PSM Audit Facilitator

Contractor: If involved in a Tap RooT® Investigation,

Other:

Other person with appropriate knowledge and experience to thoroughly investigate and
analyze an incident,

3) Please document the extent that you are familiar or qualified to participate in these asscssiments
include vears of experience:

Training: Woaeeos  r Cacin
Education: VAl ek
J
Other RElevan[ (o \—1{(‘\ PAous s hgar PowtT ’)\ Sy b e\, Q—‘s AG M_M‘ At
Experience: 5 : 2 e PAN A o

(ﬁ " gcal
Date:

Rev. 3/16/2007

CANS 3
3l3/oa
CUSA-CSB-0000729
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Richmond Refinery

Statement of Competency to Participate in Hazard Assessments, Evaluations, Audits or
Investigations "1}

--- Note: One form is require(f for each participant ---

Y

o | Bofomis Allix.

1) Role as Participant; Check all that apply:

L~ Design Engineer,
Process Engineer,

Operations Representative,

Process Master/Expert,

Management Representative,

Maintenance Representative,

Trained Process Hazards Analysis Facilitator,
Trained Latent Conditions Facilitator,

_____ Trained Inherently Safer Solutions Facilitator,
_____ Participant knowledgeable in the process involved, g
__ Trained Tap RooT® Facilitator
__ Trained PSM Audit Facilitator
Contractor: If involved in a Tap RooT® Investigation,

Other person with appropriate knowledge and experience to thoroughly investigate and
analyze an incident,

Other:

3) Please document the extent that you are familiar or qualified to participate in these assessments
include years of experience:

Training: W el
I

Education; %SW E. UL wﬁ.{

/7

‘j + . i Y
Other Relevant ‘%MMM’LME@:{_% :
Experience:

4) CAl B L 8
Date: i!gt ZQﬂ

CUSA-CSB-0000730
Rev. 3/16/2007 EPA
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Richmond Refinery

Statement of Competency to Participate in Hazard Assessments, Evaluations, Audits or

Investigations

-— Note: One form is required for each participant ---

NAME:

Mark Crow (MXEW)

e, .
!
%,

1) Role as Participant: Check all that apply:

Design Engineer,
Process Engineer,

Operations Representative,

Process Master/Expert,

X
S
X

Management Representative,

Maintenance Representative,

Trained Process Hazards Analysis Facilitator,

Trained Latent Conditions Facilitator,

Trained Inherently Safer Solutions Facilitator,
Participant knowledgeable in the process involved,
Trained Tap RooT® Facilitator

Trained PSM Audit Facilitator

Contractor: If involved in a Tap RooT® Investigation,

Other person with appropriate knowledge and experience to thoroughly investigate and
analyze an incident,

Other:

3} Please document the extent that you are familiar or qualified to participate in these assessments
include years of experience:

Training: ABS PHA Leadership Course — 2007, Certification Award - 2008
COR ISO Training — LC and ISS - 2009
Education: BS - Chemical Engineering
Other Relevant 12 Yrs Chemical Operation Management - DuPont
Experience: 3 Yrs PHA Facilitator — Refinery Operations — Siemens
4) CAI MXEW
Date: 3/1/10

Rev. 3/16/2007

CUSA-CSB-0000731
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Crow, Mark A (MXEW)

/:me: Crow, Mark A (MXEW)
\_ nt; Friday, March 26, 2010 3:23 PM
G T Vodenik, Diane (DMVQ)
Cc: Preciado, Silvano (SIPR); Smith, Joseph (JoeSmith)
Subject: D&R #4 Crude Compliance Review Findings: Cammunications Package
Diane,

Please enter the following communications into the Active Learner database with a due date of 6/30/2010:

D&R #4 Crude Unit Campliance Review Findings:

D&R #4 Crude Unit 2009 PHA Recommendations: Total 29
hitp://ric841ntg3web10.ricB41.chevrontexaco.net/asopha/PHASectionltm. asp?ABU=D%26R&Plant=%234+Crude+Unit&vi

=2009

D&R #4 Crude Unit 2009 Latent Condition Findings: Total 5
http:/fric841ntg3web10.ric841.chevrontexaco. net/aspl C/LCFindings. asp?ABU=D%26R&Plant=%234+CRUDE+UNIT&FT

ype=1

D&R #4 Crude Unit 2009 Inherently Safer Systems Findings: Total 3
hitp:/iric84 1ntg3web10.ric84 1.chevrontexaco.net/aspl C/L CFindings.asp?ABU=D%26R&Plant=%234+CRUDE+UNIT&FT

ype=3

. D&R #4 Crude Unit 2009 Seismic Findings: Total 25
i http:/iric841ntg3web10.ric841.chevrontexaco.net/aspl C/LCFindings.asp7ABU=D%26R&Plant=%234+CRUDE+UNIT&FT

’ C@EZ

The communication packages should be assigned to:

- D&R Crude A Operators
- D&R Crude B Operators

- D&R Maintenance Personnel

Carver, MJ
Chavez G
Clifford, R
Doolin, EA
Garrett, B
Karbone, MJ
Nelson, JM
Ochoa, M
Pater, M
“Min, C

[ Weaver, BA

CUSA-CSB-0000735
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7/~ &R #4 Crude PHA Facilitator
\__rk Crow (MXEW)

Please include a request at the end of the PHA Findings training for the individual to provide feedback to the PSM
Coordinator on the communication package by using the "Employee Feedback™ link on the "Findings" web page. The
feedback request is not required for the Latent Conditions, Seismic or ISS Findings

Thank you,

Mark Crovw

PSM Spacialist / PHA Facilitator
Richmond Refinery

Chevron Preducts Cormnpany

341 Chevron Way, T/C 333
Richmond, CA 94802
T)510-242-2071 F) 510-242-5353

CUSA-CSB-0000736
EPA



Process Plant Buildings Hazards Analysis

| 7 Shecklist per API RP-752 Methodology
-

S Chevron

Richmond Refinery

BUILDING NAME: | D&RJ/LSFO Control House Location: #4 Crude Unit
Review Date: Nov. 11, 2009 Prepared by:
Checklist Questions YIN/NA Reference/Comments
BUILDING STRUCTURE
Is the building structure lateral design sufficient to withstand the predicted Y Al buildings are in compliance
overpressure resulting from the largest credible modeled vapor cloud with APl RP-752,
explosion, earthquake or wind gust, without serious personnel injury or
damage to safety critical equipment?
If the building is occupied and exposed to a modeled vapor cloud explosion, N/A | No windows in building.
are building windows coated to prevent glass fragmentation?
Are ceiling fixtures, furnishings, filing cabinets & battery racks, etc., N Some items in control house
adequately anchored in the event of a blast or seismic event? not currently anchored (filing
cabinets, vending machines)
FIRE HAZARD
If the building meets minimum occupancy requirements, is it sited more N All buildings are in compliance
than 50 feet from a process plant or pipeway containing hydrocarbons? If with APl RP-752,
not, has the building had a HAZOP type Risk Assessment completed with
the recommendations implemented?
Are there any atmospheric vents which may contain toxic or flammable N Not a concern; no such vents
~“~yapors [occated within 50 feet of the building? within 50 feet of control house.
" For occupied buildings, does the structure include multiple egress routes for Y
personnel in case a fire occurs adjacent to the structure?
Are building sewer systems segregated from process sewer systems to Y
prevent ingress of flammable or toxic vapors, and is the building not located Y
in the drainage path of flammable liquids?
Is the building equipped with a fire suppression system appropriate to the Y
building function and the materialfequipment located in the building?
TOXIC RELEASE
Are building Emergency Action Plans clearly posted, with annual scheduled Y
driils, and reviewed with personnel?
If the building is designated as Shelter-in-Place, is there a means to rapidly Y
shutdown the ventilation system?
If the building is designaied as Sheilter-In-Place, have all penetrations Y
through the roof, walls and sub-flooring been sealed?
For accupied buildings, is there a 1-D emergency network speaker system Y
installed to rapidly wam and advise occupants?
if occupancy of the building is required for the safe shutdown of an N Concern is that there are
operating plant, is there adequate personnel protective equipment to handle insufficient Scott airpacks to
emergencies that could reasonably be expected fo occur? protect all required personnel.
Addressed in Latent
. Conditions Assessment, tem
r 4-58.
S
Y = Concem raised by the question has aiready been addressed. No further documentation is required.
N = Concem raised by the question has not already been addressed. Further analysis and documentation are required.
The PHA team should fully develop the concern using the approved What-If method.
NA = Concem raised by the question is not applicable for the area under consideration.

CUSA-CSB-0000737
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Process Hazards
Analysis Checklist: Process Plant Buildings

-Aeview Date: Unit/Project:
Location: MQC#H:
Checklist Questions YININA Reference/Comments
Nate: All refinery buildings were brought info compliance with AP RP-752 in March 2002.

See the PSM Team Leader in the HES division for documentation on all refinery buildings

Checklist Revised: 9/28/2006

20f2

CUSA-CSB-0000738
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To

From

Bale

=

Memorandum
Carl Simmers
Technical Department

Angust 28, 2009

Summary of Seismic Review

This review was performed to meet the requirementis of the California Accidental Release Prevention
Program. The seismic review and impact of external events walkthrough of #4 Crude Unit was
performed August 19 and 27, 2009. The review was performed by a registered professional civil -
engineer and operator familiar with the equipment and structures contained within the plant. Thé
review focused on four main areas: 1) a review of structurai steel, 2) review of concrate structures, 3
review of anchor bolts, and 4) review of concrete foundations, The review was done by the use of a
checklist,

The engineer has the following recommendations:

Area Observation * Recommendation For Action
taken
V190 Spalled concrete & Remove loose concrete near
corroded rebar on pedestal | rebar and repair concrete.
coluran. 8/19-pic 1 Notify engineer if corroded
tebar diameter is less than
90% of original.
V1190 North end ladder missing Install equal size anc bolt 1.5
anchor bolt. 8/19-pic 5 left. Use Simpson Strong Gerald
Bolt or Hilti Kwik Bolt TZ Leell
embed 37,
E1107 A/B Anchor bolt nuats too high, | Run nuts down.
§/19-pic 6
El107 A/B Spalled concrete north end | Repair concrete.
pedestal. 8/19-pic 7
Eli06 Cracked pedestal and Expose rebar at crack &
missing grout. 8/19-pic 8 check for corrosion. Notify
engineer if corroded rebar
diameter is less than 50% of
original. Repair concrete and
grout.
E1103 North end anchor bolts too | Run nuts down.
high. 8/19-pic 9
A ChevronTexace Company

CUSA-CSB-0000739
EPA



Page 2

V1163 Cracks in fireproofing at Remove fireproofing in small
Jjunction with insulation- spats, check for corrosion &
possible corrosion. 8/19- repair fireproofing,
pic 10

Fin Fans Tension brace cut & used Provide bracing. Consider
as pipe support. 8/19-pic reroute of pipe,

11

Fin Fans Badly cracked fireproofing | Replace fireproefing using
at base of many fin fan reinforcing wire mesk to keep
columas. 8/19-pics 12 it intact.
through 15

V1100 Deck | Fireproofing missing at Remove some of the

Structure junction of two beams at fircproofing, check for
NW corner. 8/19 pic 16 corrosion of the structural

steel & replace fireproofing.

Structural Cracked and spalling Remove some fireproofing to

Columns near
Vilgd

fircproofing. 8/27-pies 1
through 3

check for corrosion, replace
same & repair cracks.

ciloa Spalled fireproofing at Remove some fireproofing to
base. 8/27-pic 4 check for corrosion & replace
same,
C1140 Spalled fireproofing at Remove some fireproofing to
base. 8/27-pic 5 check for corrosion & replace
' same.
F1100B Cracked and spalled Repair concrete,
F1160 concrete at anchor bolts.
B/27-pics 6 through 11
V1160 A/B Missing bolts. 8/27.pic 12 | Install bolts.
Cl160 Vibrating brace. 8/27-pic Inspect brace. Adiust or

Transfer Line

13

replace as required.

E1188

South end anchor bolt nuts
too high. 8/27-pic 14

Run nuts down.

E1165B South end anchor bolts Install bolts.
missing. 8/27-pic 15

EI110B North end anchor bolts Tighten anchor bolts.
loose, 8/27-pic 16

E1109 South end anchor bolfstoo | Run nuts down.

high. 8/27-pic 17

Gerald
Lee i

A ChevronTexaco Cempany

CUSA-CSB-0000740
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- Chevron

Gerald
Lee I

E1108C North end anchor bolt nuts | Run nuts down.
high. 8/27-pic 18

E1113 South end anchor bolt nuts | Run nuts down.
too high. 8/27-pic 19

Eli15 South end anchor bolt nuts | Run nuts down.
too high. 8/27-pic 20

E1l16B South end anchor bolts Tighten balts.
loose. 8/27-pic 21

V1198 Inadequate nut to anchor Replace existing nuts with
bolt engagement bioth ends, | Elocone nuts or equivalent.
$/27-pics 22 & 23

* Please see attachment for pictures.

It is recommended that a Work Order be penerated to resolve the noted deficiencies.

S :

e /K%M

Al Greene, PE, SECB

Ce: Gerald Lee H wiattachment
Larry Savage w/attachment
Robin Tehrani-Saber wiattachment
Tom Farr w/attachment
Tim Storrs wattachment
C:
A Chevronlexace Company

CUSA-CSB-0000741
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Walkithrongh Criteria for Seismic & External Events

C\ Engineer Printed Narite: Jay Alian Greene

Engineer Sigriatire:

A

Registered Professinal Engincor State of California
CIVIL No: 19653 Expires: 9-30-09

Date of walkthrough! 8-19-00

ABU: D&R

Plant: No. 4 Crude Unit
Equiprment 1D ,V’ // ?ﬁ?

Summary of walkthrough:

Adequate:
Not Adequate
Further Evaluation Required

Recommendation;

/f'{ o e
Ao ts zre
i pliee | 5
So Frese
gre 2k
Fs IS,k
oor k& r'f?ﬂ:

Notes by Engineer:

/\/515'764 Lrped e éa/’?’{s' rraEs s 1z /?127{5 e Fes 2,2 4

-Is ¢oiceete foundation OK? (examples, is there significant deterioration of the concfete?, jsthe reinforcement

'-,?5 I Sey ﬁ_,.-g"“-”-' Zr?"s/ﬁeﬂcf' rebe by cff"f/?;?my

Fe Zy fopse Concréfe pear corroded rebdr iy el

Is the structiral stee] OK? (examples, is the steel skirt-of a column damaged or are-there signs of corrosion?, is
there damage to # horizontal vessel saddle or exchanger saddle?, is the structural steel of a pipe way corroded or
damaged?) .

Is 'the concrete'of a concrete stricture OK? ¢are there wide cracks in the concréte or massive spaliing and
exposure of reinforcement?)

Spetledd concrefe £ corroded rebar fre /

Aré the anchor'bolts OK? (examples, Is there significant cortosion to the anchor bolts?, is there sighificant
damage t6 the anchor bolis that may have becwrred doring maintenance activities?)

I i [P er Bussing Fne bpt F it e &

cxposed?, arc there wide cracks in the concrers?, is there massive spalling of thé conerere?)

Is wood OK? (examples, is there significant dry rot or splits?, are-connections sound?)

—_— e
/

bl
Vit epair SEder Srrckhor be fszyi fﬂf}éﬁ///nf 227
S i srie e Eoll JLT Lt Lo Saymson Shong

O Bolt oF Bl Ko L Bolt T2 Cordect 57 i,

Yo

CUSA-CSB-0000742
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- Equipment ID; V// @?!

“Walkthrough Criteria for Seismic & External Events
Engineer Printed Name: Jay Allan Gregne
Engineer Signature:

R_egistered“l’rbfeﬁ onal Engi'ﬁaér State of California
CIVIL No: 19655 Expires: 9-30-09

Date of walkthrough: £-19-09
ABU: D& R S éf‘/cve;c?

Plant: No. 4 Crude Unit
| En23 Y

Summary of walkthrough:

i/ﬂequatc Ll
" Not Adequate

Firther Evaluation Required .5:(
—_— 4p 577% =7

Recommendation:

S ZHOF ,?éi‘ Fure ol nats aé’w.{fir Ke=vir corc
Gyt sl

1. s the structural stecl OK? (examples, is the steg] skixt of a column damaged or are there signs of corfosion?, is
there damage to a horizontal vessel saddle or exehanger saddle?, is the structural sieel 6f a pipe way cortoded or
damaged?)

2. 15 theconcrete of 2 concrete structre OK? (are there wide cracks in the concrete or massive spalling and
exposure of reinforcement?)

SEE/ledd Comorefe marith ped, & /07 E-Frc ?

w

Are the anchor bolts OK? (eéxamples, is there significant corrosion to the archor bolts?, is there significant
damage to the anchor belts that may have occurred during maintenance activities?)

SOUth e, EHOD B — s Fee brad— 00 Lo

4. Is concretz foundation OK? (examiples, s there. significant deterioration of the concrete?, is the reinforcement
exposed?, ure there widé cracks in the conerete?, is there massive spalling of the conerete?)

5. Is wood OK? (examples, is there significant dry ret or splits?, are conpectiotis sound?)

-Notes by Engineer:

%

CUSA-CSB-0000743
EPA



C

Walkthreugh Criteria for Seismic & External Events

Engineer Printed Name: ngy Allar Greene

Enginéer Sighature:

~':ZZ 2

Registered Professiénat Engineer State of California
CIVH. No: 19655 Expires: 9-30-09

Date of walkthrough: 8-19-00

ABU: D&R

Plant: Mo. 4 Crude Unit

Equipment ID: E / f Ol{D

Sammary of walkthrough:
deguate

__1~"Not Adeguate
Further Evaluation Required

Rmmmmd?ﬁfapse rebar 275 cr&ek §F oheok B CorTOSIoM -
/g@?éﬁf‘ erack. /? 5’»,7/5;.‘55 #PTISS)AT ‘3,,-?30253

1. Isthe structurai steel OK? (examples, is the steel skirt of a column damaged or are theré signs of corrosion?, is
thete damage to a horizontal vessel saddle or exchanger saddle?, is the structural stee] of a pipe way corroded or
damaged?)

2. s the concrefe of a eoncrete siractire OK? (are there wide erscks in the conerete or massive spalling and
exposure of reinforcement?)

3. Are the anchor bolts OK? {examples, is there significant corrosion to the anchor bols?, is thére significant
damage.10 the anchor boits that may have ocoinred during maintenance activities?)

4. Is concrele fonndation OK?. (examples, is there significant deterioration of the concrete?, s the reinforcement .
exposed?, are there wide cracks in the conerete?, is there massive spalling of the concrcte?)

5. Is-wood OK? (examples, is there significant dry rotor splits?, are connections sound?)

Notes by Engineer:

Zhe

CUSA-CSB-0000744
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Walkthrough Criteria for Seismic & External Events

O Engineer Printed Name: Jay Allan Greene
)
Engineer Signature: lr PP .,
Registered Professionalngineer State of California
CIVIL No: 19655 Expires: 9-30-09

Date of walkthrough: 8-19-09
ABU: D&R

Plaat: No. 4 Crude Unit
Equipment ID: E//Of/élﬁ E/fo Zéﬁ,//bg E//0¢

Summary of walkthrough:

f/{ﬁ\dr:qud&: €we ‘f‘ as. rotes
____Not Adequate
Further Evaluation Required

Recormmendation:
E1CE nocth Crcl— Fovr muts aloar),

1. Isihe structural steel OK? (examples, is the steed skiit'of a.coluinn damaged or are there signs of corrosion?, is
there damage to a horjzontal vessél saddle drex changer saddie?, is the siructural steel of a pipe way corroded or
damaged?) ;

2. s the eoncrele of a concrete structure OK? (are there wide cracks in the concrete or massive spaifing and
exposure of reinforcement 7}

"

3. Ars the apchor bolls OK? (examples, is there significant cortosion to the anchor belis?, is there significant
damage 10 the ancho; bolts tha t may have occarred during maintenance ar.twmes‘?)

E/ten3 et Zre: brlts Foo Lesty wPre T~ Lo Sty
f,c_.e‘;,f S

4. Is doncrete foundation OK? {examples, Is there sighificant detertoration of the.concrete?, is the reinforcement
exposed?, are there wide cracks in the concrete?, is there massive spalling of the concrete?)

/

5. Is wood OK? (éxamples, is there significant dry rot-or splits?, are connections sound?)

Notes by Engineer:

4‘/f¢
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Wallkthrough Criteria for Seismic & External Events

_En_ginecr Printed Name: Jjay Allan Greepe
Engineer Signature:

Registered Profes

bual Engineer State of California

CIVIL No: 19655 Expires: 9-30-09

Date of walkthrough: 8-19-09

ABY: D&R

Plant: No. 4 Crude Unit
Equipsient 1D: L7770 = / f//@?

Summary of walkthrough:

r/j;dequatc éxcﬁ:}f' &S ﬂa‘fcﬂ?ﬁ/
Not Adequate

Further Evaluation Required-

/1 Spmzp speTs

Recommendation:

AFerto e f-ir?fﬂ‘omqﬁjﬂf ek vEssal o) Ar
CErysror
Is the structural steel OK? (examples, is the stee] skirt of a column damaged or are thers 'signs of corresion?, is
theie damage 1o a horizontal vessel saddle or exchanger saddle?, is the structural steel of a pipe way corroded or
damaged?y L .
LR crdels sz A re prab)éﬁ 75 A PR eer e P
(7 5RT007 — poss ble CoOrresion, — Pre /O

Ts the cancrete of a concrete structufe OK? (are there wide cracks in the conerere or massive spalling and
exposure of reinforeement?)

Are the anchot bolts OK? (examples; is there significant corrosion to the anchor bolts?, is there significant
demage to the anchos bolts that may have occwred during maintedance activities?y

1s cohicrite foundation OK? (examples; is there sigaificant deterioration of the conceete?, is the reinforcement
exposed?, are there wide cracks in the concréte?, is therd massive spalling of the tonerctd?)

Is wood OK? (examples, is there significant dry rotor splits?, are connections sound?)

HNotes by Engineer:

g
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Walkthvough Criteria for Seisntic & External Events

Engineer Printed Name: Jay Allan‘Greene

Engineer Sighature:

Registered Profess)
CIVIL Ne: 1965

I Engirieer State of Cahforma

Expires: 9-30-09

Date of walkthrough: 8-19-09

ABU: D&R

Plant: No. 4 Crude Unit

Equipment 1D: /~r7 /7 NS | BN AP1,2, EN15-98,1,2 | Eqli-12, £/
Summary of walkthrdugh: ;:’-e"fZ?“'} 2’ E/f?f}ff Z 5/!?9P/2 E//?QC‘"}Q

/Rdequate fj;cc:’ep'f’ @&Zs . ﬁo%&w’ E/{?fﬁ‘ﬁj)z E//?ﬁr‘? / Z— Efz’é’?—-‘/ 2

_ 'Nbt Adeguate. B 5//@9./“/ Z, fﬁ./f/ﬂﬁﬁf 2 Eioo pf
_____ Further Evaluation Required Eloe ¢ -, 2 E1100 B / 2 EJ/&D v / Z}.
Recommendation:

ﬁ&ﬂ“{'
b efore

e loce bppeeloiclt), Feploce grovt-# Fie pelfy Isiag wire mes)
(e 12, 13 12, }5’) T e FHhese pFces, Coerahe e g el

Is the structural stccl OK? {cxamples, is the steed skirt of a'column damaged or:ate there sigis of corrosion?, is
there damage 10 a horizontal vessel saddle or exchanger saddle?, is the stuctiral steel of a pipe way comeded o
damaged?)

Sty broce F1A bay from westH en-:a’ Soudsh srcle o EL19-250]

e

15 the concrete of a concrete structure OK? (are there wide cracks in the concrete or massive spalling and
exposure of reinforcement?)

oty cracted Frovi £ Areprocting near Eroory (prejles)
18 ENCD P~} (;:5::,{49 Aear E 160 o= [Pre 15

. Are the anchor bolts OK? (examiples, 1s thert significant corrosion o the anchor balts?, is there significant

damagé fo the anchorbolts that may have occured during maintenafice activities?)

I8 concrete founflation OK? “(examples, is there significant deterioration of thé téncrete?, is the reinforcement
exposed?, nre there wide eracks inthe concrctc?, is there massive spalling of the concretc?)

Is wood OK? (examples; is there significant dry rot or splits?, are connections sound?}

Motes by Engineer:

>

B e A S
= ﬁ/'wa 7% 2t ol

) e reute /szﬂzy P rebrice
i
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Walkghrough Criteria for Scismic & External Events

Engineer Printed Nemne: Jay Allan Greene

nal Engineer State of California
Expires: 9-30-09

Date of walkthrough: 8-19-09

ABU: D&ER

Plant: No. 4 Crude Unit
Equipment ID: 1577444&;;24 erre SHhoe 74);-9/ E p 1ol A8, % oo
Summary of walkdirough: )

ﬁdcquaw EX Cen?™ TS5 e
Not Adequate ‘?97{ z. Q/
Further Evaluation Required

Recommendation;

K @(7”!368 Fre 7 f% ;?“ ckeck v@r' BATL O GOSN,

Is the structural stee] GK? (examples, is:the steel] skirt of a column damaged or are there signs of corrosion?, is
there damage to-2 horizontal vessel saddle ¢r exchanger saddle?; is thie structuial steel.of a pipe way corioded or
damaged?} )

i emed of LIE? deck Fre prevtiag #57155 1 59 w7
.-\,rz/frec:’ﬁ&«. ofr 2 bewns, e 4]

2. s theconcrete of a conerete structure OK? (are there wide cracks jn the concrete or nassive spalting and
exposure of reinforcement?)
3. Areibe dnchor bolts OK? (examples, isihére significant corrosion to the anchior bolts?, is'there significant
damageto the anchor bolts thaf may have ocourred during maintenance aciivities?)
4. Ts conerete foundation OK? (examples, is diere significant deterioration of the contrete?, Is the reinforcement
¢xposed?, arc there wide cracks in the: concrete?, is there massive spalling of the concrete?)
3. Is'wood-OK? (examples, is there significant dry Tot or splits?, are connections soungd?)
Notes by Engiheer: '

P
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Walkthrough Criteria for Seismic & External Events
Engineer Printed Name: Jay Allan Greene

é; /ég,&%

Registered Professi al Engineer State of California

CIVIL No: 19655 Expires: 9-30-09

Engineer Signattire:

Date of walkthrongh: 8-19-09
ABU: D&R

Plant: No. 4 Crude Unit
i 7 [OF Pty - Pt 2 Viez, Fil7eg
Summary of walkthrough: V//fp/ C/ /’r/ﬁj E//Q_g; E//X/I

_# Adequate
:?S:rl:\;egf:ltgaﬁochquimd = //fri/g/ C// ?pj //’// ?71/[3%
Recommendation:

1. Js the structural steel OK? (examples, is the steel skirt 6f a column damaged or are there signs of corrosion?, is
there damage'to a horizontal vessel saddle of éxchanger saddle?, is e structural steel of a pipe way comeded or
damaged?) '

2. s the concrete of 2 concrete structure OK? {are there wide.cracks in the concrete or massive spalling and
exposure of reinforcement?)

L

3. Are the anchor bolts OK? .(examples, is there significant corrosion to the anchor bolis?, is thete significant
damage tothe anchor bolts that way have-occurred during maintenance activities?)

"

4. 1s cencrete foundation OK? {examples, is there-significant deterioration of the: concyete?, is the reinforcement
exposed?, are there wide cracks in the concrete?, is there massive spalling of the concrete?)

5. Ts wood OK? (examples, is there significant dry rot or splits?; ae connections sound?)

Nuotes by Engineer:

ﬁﬁ@

CUSA-GSB-0000749
EPA



)

Walkthrough Criteria for Seismic & Exterrial Events
Engineer Printed Name: Jay Allan Greene

Engineer Signature: /%> % oy

Registered Profess al Engineer State of California
CIVIL No: 19655 ) Explres: 9-30-09

Date of walkthrough: 8-27-09
ABU: D&ER
Plant: No, 4 Crude Unit

Equipment YD: t////{? ¢"} Cpf/?fﬁf %f/ﬁg/ & Sl Of ‘oWl Z.f)'l C/ﬁb
Summar?r of walkthrough: '

wﬁ/_i(duquam AL
Not Adequate
Further Evaluation Required

Recommendation:

ﬁfﬂ»f‘?&/ﬁﬁ’ gnz;-uy/} 5,%?,//@5?/ 7‘:;8/57}"&’4:774/?f 7% ehock car;-m/zpﬁ
Sz obree,

57264?@,@'4/0? 5,7%’6"/.: by -qr-w! iy o ér_z. '-aw/gly’ HTy h{ A2 .—Jé’ M
1. Is the structaral steel OK? {examples, is the steel skirt of a column damaged or arg there signs of céirosidn”, 15
there damage 10 a horizontal vessel saddie or exchanger'saddle?, is the structural sieel of a pipe way corroded or
damaged?)
Cracked & SPalimy Fie - ety P s A SEF

Q?/c:_s* /2, 5)

2. s the concrete of a concrete structure YK? (are there wide cracks in the concrete or massive spaliing and
exposure of Teinforcement?)

3. Arethe arichor bolts OK? (examples, is there significant compsxon to the anchor bolts?, s there significant
damage tothe anchor bolts thal may have occurred durinig maintenance activities?)

Spded A prearep E7° Lt A @/&ﬁ- ,chz bz A
ctrae G pre £)

4. is'concrete foundatlon OK? (examples, is there 51gmf' icant deteridration of the coricrete?, is the reinforcement
exposed?, are there wide cracks in the concrete?, Is there massive spalling of the conerete?)-

L

5. Iswood OK? {examples, is there significant dry rot of splits?, are connections sound™

Notes by Engineer;

e
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Walkthrough Criteria for Scismic & Externa) Events
Engineer Printed Naae: Jay Allan Greene

Engineer Signature; //,me-{_ﬂ

Registerad Frofésional Engineer State of Califonia
CIVIL No: 19655 Expires:, 9-30-09

Daté of walkthrough: 3-27-09
ABU: D&R
Plant: No. 4 Crude Thnit

Equipment ID; F//ﬂé’ 35‘9(”7% 7{/2&‘7% éwxes /r‘:fjﬂz‘ﬁ)#

Summary of watkthrough: »'}2‘(9(“"71{2 ) f@z/vf-;é &axeﬁs F//C;O
ciuale &
V%ztadequaie 7 f“7é’ ; s0v 7“;{ é:’Dx eg
Further Evaluation Required
'Recommendation: & mpice & 125 /é"’fe? S ity corerere.,

1. Is the stctural sieel OK? (exar‘npies,- is the:stee] skirt of a column damaged ox are there signs of corrosion?, is
there damzge to-a horizontal vessel saddle or exchanger szdéle?, is the structural stee] of a pipe way corroded or
damaged?)

/

2. s the concrete-of a concrete structure OK? {are there wide cracks in the concrate or massive spalling and
exposure of teinforcement?)

e

3. Aretheanchor bolis OK? (examptes, isthere significant comresion to the anchor bolts?, is there significant
damage 1o the anchor bolts that may have occorred during maintenance activities?)

-

4, Is concrete foundation OKT (axamples, is there-significant deterioration of the concrete?, is the rejoforcement
expased?, are theze wide eracks in the concrete?, is there massive spalling of the concrete?)

Crictend Corarerte /2100 E Sors 4050 o preds ol agT™
Sorner (Pre 7) Aot st cor (e £, Horr# a?;%@,é;,a gj

5. Is wood OK? {examples, 4s there significant dry rot or sphls" are chnnections sound?)
Sovdth ezst— cor L e (o /.«9)/ » o Tl EPs7 cop
Notes by Engineer: ‘
¥ SAgINSEE F/fdﬁ {/7(6 //)

%)y
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Walkthrough Criteria for Seismic & External Events
Engineer Printed Name: Jay Allan Greene

?
Enginker Signature: / ;% e S

Registered Professifnal Enginéer State of Californis
CIVIL No: 1865 Expires: 9-30-09

Date of walktfirough: §27-09
ABU: D&R

Plant: No, 4 Crude Unit

Equipment 1D: (. / /2D éc??}&ca»z 7 stees Stectore Sepor Feng

Su‘rﬁry of walkihrough: R 43 "’Q?“f"f‘-s’ //f‘::&’d 45 = //(oZ £/f &/
_ ¢ adequate 1472 r7 ’, e ﬁywsép lime , ¢/ ed

. Not Adequate
— TFurther Evaluation Required

Recommendation:

Srstor) Eoo it #F eI i /‘F/g’ S spec 77&47/&.27% brgce
Ot EHo Frtistar Fie,

1. s the structural steel OK? (examples, is the steel skirt of a column damaged or are thers- Stgns of comrosion?, is
there damage to a horizontal vessel saddle or exchanger saddie?, is the structural, steel of @ pipe way corroded or
damaged?).

W/SS[M_? ot s ooy VM;D / Pic /2. Y éfaﬁﬂj Br@em D47
Sl e ;é:gﬁ;ﬁ’:p line ~ee 5,

2. Ts the concrete of a concrete structure OK? (are there wide cracks in the concrete or massive spalling and
exposure of reinforcement?)

e

3.  Arethe anchor bolts OK?- (examples, is there significanit corrosion to the anchor bolis?, is there significant
damage to the ancher bolts that may have occired during. mainlenarice activities?)

/

4. 1s tontrete foundation OK? (examples, is-there significant deterioration of the concrele?, is'the reinforcemen
exposed?, are thers wide cracks in the conerete?, is there massive spalling of the concrete ™

/

5. 1swood OK? (examples, is there significant dry.7ot or splis?, are connections sound?)

Notes by Engineer:

CUSA-CSB-0000752
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At s iy foth south cnd Exes Bppue 1), Locse Zwc balf rord,

Is concrete foundation OK? (cxaﬁmples, is there significant deferioration of the concrete?, is the reinforcement

174 P
i7
7

Walkéhrough Criteria for Seismic & External Events

Engincer Primted Name: Jay Allan Greene

Engineer Signature: % oy
Repistered Profesgional Engincer State of California

CIVIL No: 19555 Expires: §-30-09
Date of walkthrough: 8-27-09
ABU: D&R

Plgnt: . No. 4 Crude Unit

Easiprent x5 /) ff/ ENee, £1/48, £4178 pyas s

Summary of walkthrough:

__“/gdcquate. & o

Not Adequate
Further Evaluation Required

Recommendation:

E/I, E 00 FIB | E goF, Eyozc

oot efs iy B HEL 5008l opd, ENo P mouth ENOEE dortls. okl
Zie ot P EHOS st crieds TToAting e bofls (57 AOF 2ot Esrd’

1. Is the structural steel OK? (examples, is the siee] skirt of a column damaged or are there signs of corrosion?, is
there damage to a horizontal vessel saddle or exchanger saddle?, is the structural steel of a pipe way corroded or

damaged?)

e

2. Is tho concrete of 4 concrete structure OK? {are there wide cracks in the conercte or mossive spalling and

exposure of reinforcement?)

"

3. Arethe ancher bolts OX7 {examples, is there significant corrosion to the anchor bolts?, is there significant
damage to-the anchor bolts that may have eccurred during maintenance acfivities?)

E/f"yz? Aort% peds oty eeo’ oo Grok e 7, /?%’g.S/fgf Pl o

S

exposed?, are there wide cracks in the concreté?, is there massive spatling of the concrete?)

b/ ‘

§. s wood OK? (examples, is there sipnificant dry rot or splits?, are connections sound?)

Notes by Engineer:

endd £ /)05 plete,

High s seosh e Er/07,

f’f(/?l /{/;71“;‘% Casl Efie Pr Suwe bott e bigh

plc it

f%é
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Walkihreugh Criteria for Seismic & Exiernal Events

Engineer Printed Name: Jay Allan Greene

“Engineer Signature:

Registered Prof

(oopna

lonal Engineer State of California,

s

CIVIL No: 19655 Expirss: 9-30-09

Date of walkthrough: 3-27-0%

ABLL

Plant:

D&R

No. 4 Crude Unit

Equipment ID: /"//OXA/@ Ef]/Z E///_? E/'//‘¢‘ Ef/f.‘f

Summary. of walkthrough:

i/Ac;eqﬂate T L_.-’ /1% ﬁ/B/C/ = A/l p/E/IC

_____Not Adequate

Further Evaluation Required

Recommendation: Hecs syt cdowctrs (E/07F 5P @Jf’ﬁ///{ SEedSs gt

4 I concrete foundation OK? (examples;1s

Thtesr Pric bo/ts B/ & 500/t

Is the structural steé] OK? {examples, isthe steel skirt of a cohamn damaged or are there signs of cormosion?, is
there damage to a horizonital vessel saddle or exchanger saddle?, is the structural stee! of a pipe way corroded or
danmaged?)

o

Is the:concrete of a concrete structure OK? {are-there wide cracks in the concrets or massive spalling and
expusure of reinforcement?)

/

Are the-anchor bolts OK? (examples, is there significant corresion to the anchor bolts?, is there significant
damage to the anchor bolts that may bave eccurred during maintenance activities?)

ELI13 700l cu o somc bofts s1er's Aol (pre [9) -2 botfs,
LW 15" sowtds @erel 2 e hort norts digh (Pre 20)

ere sighificant deferioration of the concrete?, is the reinforcement
exposed?, are these wide cracks jo the concrte?, js thore massive spulling of.the concrete?)

/

5. 1s wood OK? (examples, is there significant dry rot or spliis?, are connections sound?)

Notes by Engineer:

E///é Z SO P e St S Fnp e éa/é(k/c 2/)

e
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‘Walkthrough Criteria for Seismic & Lxternal Events

Engineer Printed Name: Jay Allan Greene

Engineer Signature: -
Registered Professipfinl Engineer State of California
CIVIL. No: 19655 Expires; 9-30-09

Date of watkthrough: 8-27-09
ABU: D&R

Plant: Nn. 4 Cruade Unit

P %, e NI ?,4 L) PO

Summary of walkibrough;
%equatc e {// //Ca 95 A //ﬁo /?/E E //é, 94

?L?:ﬂ?cf’?\‘g:dtmnkcqmmd K // 7/1 V//7'-{/ ///7// /f/?g

Recommendation:

Aeolice qo7s i faw A0y S50 el LAY AP e @ 17,

1. Tsthe structural steel OK? (examples, is the stee] skirt of a cohemn damaged or are there signs of corrosion?, is
there damage to a horizontal vessel saddle or exchanger saddle?, is the siructural steel of a pipe way corroded or
daraaged?)

2. Isthe concrete of a conerete stracture OK? (are there wide cracks in {he conerets or massive spalling and
exposure of reinforcement?)

3. Arethe anchoer bolts OK? (cxampics, is there significant corrosion to-the anchor bolts?, is there significant
damage to the anchor bols 2hit may have cccurred during maintenance activities?)

& PP e /’»éa"’a/@?c;czf-'@ //a—ff/é%’tfc Gl Er s .
éc, ‘f FHos 22 ¥ 2T,

4. Is concrete oundal:on [0} & {examples, is there significant deterioration.of the ¢oncrete?, is the reinforcement
exposedl?; are ihere wide eracks in the concrete?, is there muassive spalling, ofthe concrete?)

v

5. s wood OK? (examples, is there significant dry:rot or splits?, are connections sound?)

Notes by Engineer:

&7
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Chevron Integrated Risk Prioritization Matrix
For the Assessment of HES & Asset Risks from Event or Activity

Consequence Descriptions & Indox
(without tafequards)

akotincod | ativcod tnsices
m’-‘uils-'---u Ly
iy

ﬂl‘nmm-

reaririooded I8
-ilqg-qd';nn

e g % =il
-ﬂ-h-hhhm L B
l'—un.;:r:- 4

L hll"'.ﬂ

P L]

Fas bt dd - [

Consequance
Indices . s 4 3 (3 1

T A MR
= P“ 2 e R
4 3 ) . .
& '!
i
&5 b B &

MMMD‘H

mmmmwnmmmumummu
memhm R <1, the “Assets™ mnﬁ.d‘-hn—.
dincution of ¥ Mmd ot direct or indiy #xmunmm.mm
mmnmmhm

NS ‘”_ S AL
lbma“ﬁ.mmﬁ-qhq lnl
MWII-!--M“ : W“d&-h—-—qlhlﬁo

e Creeroe Ly won.

i
- -'

S

CUSA-CSB-0000796

EPA



vd3a

16.0000-9S0-¥SND

0LOZ/I9TIT Pl PLiO L feATH YHd 8PNID ¢ ON pUCLULIY UCIABHD mooﬂ:ﬂmccmnomﬂ
£-§5892¢-a
£-258982¢-a {pajepiiensyl
"SC0L LM 243 03 00} |0 WOl 3|qIsSuapuos-uou odxa o} Uofoes sy} yo esodind ay £-99882¢-a 181l |} Jo 9le|u| oy} 0} ‘028 T.)_mmw__mﬂ_._ﬂmﬂ_ﬂﬂﬂ:Mcﬂ_umm_.\_m..mo&ﬁwﬁm%mwm..w
CZ-80e80£-a .
Ce-L1£808-C
ZZ-00e80€-0
¢e-p1€80¢€-a
£-85882¢-Q [pajepieAaay]
. ¢-J6g978-a "papull|q ‘pasn JaBuo] ou soUqeUt UOISOIID 10f weansd)S “06L L-D 4O 18It
081 1-D 0] ¥2015p83J 8placid pue O gA/S0LL-3 PUR 'G6L1-3 “pOL LA UBROIY) Yodxa 5apnou| 0/av0oLk-d
1e3Ua.d 0) pUE 'PESWYIBAD 00| L-0 JO JMEIadWS] [0))USS 5 8| U85 Silfl Jo asodind 8y £-50RZe-Q | sdwnd ySnosy) peayaro wnjoD ousydsaLUly 6} 0oL L-A Woy Buiydey b
9l-Leegoe-a
2¢-00£80t-Q
- Zz-b1E808-0 [pe1epyeney]
‘SIBSUSPUOD PEBYISAO 1 UOISOLICD Jusaa:d Ereo8eze-q 100q 191EM bOL LA WOY) J8IEM NOS SSPN|SU| OSHY 001 [=A 0} vcwm.n“ov._.\w.onw
pue sapuojy afeuew o] Weans pesweac oY) yauanb 01 5| uojoss siy) Jo esodind ayL £-G9982C-0 | 40 8ul pEAYISAO 01 W/E0] Lo YBnoiy 100G oL L-A RIOY J81BAL Bi0ADSY ‘£
2Z-¥1£808-a
8-£1£80€-Q
22-00£80¢€-Q
0Z-g0t80¢e-qa
) ke ‘001 1-A PUB "/30/0/9/V001 | -3 "sapls agn) Wwwmn_“ﬁﬁww___
00L1-D L0} WeaAS PESYISAC BY) SSUSPUCT PUB (00D 0} §] UGS SIY) Jo asodind sy G-Z550Ze-0 -3 S8pN|aul 3| “ujen Jodea PEaYISAO 0L L-0 8Y) SI GoN9as S|yl “Z
6-FECSEE O
g-£€28e¢-Q
£1-F5E80E-a
F1-8E€80€E-0
g-9E2SEE-Q
c}-10E80E-Q [payepiteasy)
‘Weans peaylasc ceoEs0ea -3 PUe $OL1-3 Jo $16{ul 0) dn 'Qro/aN 0L L-T o apIs _mwwwmrmmw._ﬂ"
ULIR|OD DUSYDSOLIR (009 PUE Pas) aprud jesyaid of ST UOIDSS S|Y) Jo ssodind ay) $-25$8828-Q /8101 i-d Buipnjouy 'Buidig umopinygydnyels pue paag apnio |
uonusug :m_mm..a. sBuimelq SBpON

mocﬂ \L - 500Z/Lere S8jeq SisApuy
"

eld Ny Bpn1o v

N/

SOPON

Kauyay puoluyor” v.,mao
.




Vd3
86.0000-9SD-YSND

. eydeg-10-2

0L0ZIGZ/E (paild rijoz {EABH YHd 8PNID + ON PUOLIYOIY UQIARYD 00T ‘SLeN 3|}
LE-ZEER0E-]

61-81£80¢€-Q [pajeplleAay

£-959925-0 BN 10 iR LY

JBI181 10 WL 2L LY aBUie o] SEB-YO juBA O] puB 'PESIIGAS 05110 ¥ JosserdLUey) SBD) Jusp o seb-jjo pue gg| - Wni( |ess 0} SjBSUSpLIO;

10} [ojuoD 2inssald pue uojeledss aseyd-asiy) aptaold o} §1 UoYOBs Sy Jo asodind By £-268876~0 sepnpul "Buldld Aelxny pUe QgL L-A WNIQ Xnyey Jeziigers L
2-ZETGEE-A
&L-1eg0e-d

Ze-L1£80E-a [pa1EpyRARY

*J9NpolI

"098-D 01 Dd $590%a PUEB 061 1-0 OF XNy apiacid 0} sf Uolo8s sy Jo asodind ay | £-858828-0 82 098-0 PUE XNJ8J S 06| LD 0] /06 | L-d Yfnosy) 1onpord 06 L1-A "0
| L-6¥ER0E-Q

8L-BLEBOE-C —ﬂmumﬁ__.m._aww

22-LLE80E-T (ueid 2

wiod) Jarem ﬁomv SIBISIU S3DAPRU "08) -3 puncie mmmn_hm Sapnou] ‘o6l

‘z10dea pEaLaA0 QG L [-D JO asUaplian pue [Q0D O] 81 LD)J23s siyj jJo asodingd ayi £-86g882¢-4 =A 30 18[Uj 01 2-Y061L L-3 M DB | L~0) Wol) PEBYIIAQ J18Z))GB1S 06 L L-0
tL-zresnea

- . tparepieady

'BIESUSPUOD JBATDRI PUB BAGLLIB) §) pUE Bljuden erzlenoeq 261 1-A Wnip 81eSUBpUOD PUB ULRIP JB[I0G8) 10Z1iE)]

azijlqeis o} ‘061 |- JO Swolloq ay) o) 183y weals aplaoid o) 1 uoyaas siL) Jo ssodind ayt £-8689z¢-a $BpPNIOU] "G/YLE L -3 SIB)I0G] J3ZNgBls yBnoay) swioliaq g6 1-D
0l-66280¢-0

£-ZET8CE-a [palepeAs:

z2-LLERoc-a ..\am_.m..nn_- .PIZ al] Jop w&:w~ Dmm

‘SYUB) Pagy p|od | HN 2U) 0} pady p|oo apiaaid Ploo au) 03 981 4~3 YBnodyj 36 L HN 0) 16|y o) 5611-3 ‘B/AYSEL L-3 “ViSE)

o} pue Juerd LHNG# 8t} 0} pas) paziiqe]s joy apiosd o3 st Udlkoes SU} Jo esedind sy, €-8S88ZE-Q | o YBnolyL swonog 06| LD pue Suidig Alejixny pue JazIiaels 064 LD
£1-g1e808-C
£i-EEe80e-a
2E-21£80£-C
81-g1e80e-a

[parepieAa

8-£1£Q08-Q Jsuadwep abaeyos)

“(uore)ado |BLLIOU JOL) PapaaU ualm €-858826- PIZ-¥00L L-A pue pausdep UoloNs £/1-00L LA Sapniou| 'pealIaA

Uefd GZHS O 1USS 5q UED SS80X7 "PEGUISAC OQLL-D PUR 001 |-A ‘061 4~ Jo} |oluoD 004 L-0 03 40egllids pug 6L L-0 JO 181U 0} 'B/YES L 1-A PUB 8/vES1

ainssald sapiacid os)y "6t |- 0} seb abuods seplanid ¢} 1 LoORes auy) jo asodind sy £-65e82¢-Cl -3 Buipnppul '(sebejs pucoss pue 1$iy) 9rv00 L L= ybnolyy seb-yo -
61-61£808-0
£4-81£90£-A
5L-5LE80¢-Q
Ze-bLesne-a

uonuen| ubissg sBumelg SIPON
6007 " - 600Z/1£/8 'S8IEG Sishleuy Weld Ny @PnID v Asugeypuowyo’  wasy:
N s S N




vd3a

6620000-dS0-¥SND

) eqd'go-10-ch

G1L02I9TIE ‘pajuud YlLiog 12A3Y WHd 8pruD p ON puoliysng UoAayD 602 ‘Swen a4

"8z 1E~1 UBNoI) 080-AT 40 JeRno Ay} woy it Busnos £-69g8ze-d "GLLL-A O 101U )

Aq J21BM JUBN|YB IBYLSEP WOY SUSZUSY SSAOWDI OSIY G2 L -3 10 (jeLuron) L1zg-A ¢-2688ze-q | S4H-3 UBROIYY IO |1Z8-A OF PESLIBAC g4 |-D PUB 'GZLE-L JO 18)U] 01 6T L}

Q] mmSE aq Uegs JOUBA PEAUISAD AL "SUBZUIC BAOWSI 0] 0| L-0) U] JOIEM 201 1-A USEY -3 'g/vee) 13 YBnow1 w081 L-d UBnoay Swonog 084 1-D '08LE-D 0} 2011

01 YygaQ 0} ZO| 1-A Wol) IS]EM JUBN|HD Ja][BSEP SAQW O] 5| UOIDAS S jo @sodind ay ) §-ZCRETE-Q | -A W0y Jalem JuBN)e SSpNOU) ULINOD YSE|d JUANLYD S BSaY 081 E-D 6l
02-20£80¢-Q
Z2-00€80¢E-Q

ZL-L0EROE-a [paEpnEAax]

. ¥1-£2080€-0 'BIVLOL 13 10 I/YZ01 13 40 J0jUl O 0} BEOL |

Ujel} yeayaid pes) apnio Aleund sy o) ~d YBnoJy) 601 L+ wioly Jeyem Bugesep aunsseid by pue 1ojui ZoL L

saiem Bupjesap ainssaid mo| pue amssaid yBiy apaoid 03 51 uonaas sy jo asodind sy G-ZGERZE-Q A O} EAEZ 1 1=3 PUB w601 |-d UBnoyl 501 L-A W0l Jojeps Bunesag gl
S1-£0ER0E-0
02-20¢80€-A

. - [p1eRiEAEY]

Jeyesap sy u ainssald recagzeq LG

AU} 1oNUOD pue Pag) apnId J|esap pue SEIpAYsp 01 st uonDes S 4o asodind Ayt $-259828-0 -0d '€0LL-A WG yseld o1 8prudy peyessq Buipniout Zog L-A JeyESRq AL
02-20€80¢€-Q

1a)|esap - - (parepleasy]

oy} BujsaedAq jo Angedes ay) sey UoHSes SIYL “483esep ay) o} poso; pejEayeld eprord Z1710880E0 Buj|

O} pue £,£01 1-3 24} ybnomy spruo Buyesy anujuod o} S| LOIDES sy Jo ssodind ay | 5-25082¢-¢ | ssedAqeyesap Buipnjou) ‘|e(u] s18)BSAQ 03 GAYL0 L L-T YBNOIYL sprid *g)

. " [pajEplEAay]

] ‘WNNPISaY WANSEA PUB "HDLY "/S L "ON 'D/8 Zrloceoia "ZE6-DIH pue givESLL

2 "ON Buljoog U PBaL 3PN SYI 0] (E8YSlg BPIADIY OF ST UONOAS SIW JO Se0dmy Sy L §-25882¢-d 3901 -3 'GNVE0LI-3 901 -3 yBnosy L Q08I0 -3 Wosd SprID 6L

. - [paiEpRADY)

"SRR JN0BPIS 2 ON pue ci-ioesoe-a ‘15§

HOLA Bulfocs aiym pasy apnio a4) 03 1eaysid apiaoid 0} S1 L0loas sity Jo ssodsnd auL §-2s89Z¢-qQ =0IH pue €01 1-3 "0/afZ04 1-3 UBnoIYL Q//aAF 10| E-S Wotd SpTD “pl
Z2Z2-00€80¢-Q
81-0vE€R0E-C
[uepioul moypoeq |egusiod e - uoenys 0zZ-80¢80e-0

3u0 10) pdoze Alua pue BDIAISS JO INO ] UOKSAS Sity Wl Juawdinba ropgiyur uoisoloD [patepienay]

81 ‘U0I50109 JURAX O} LUISAS PRSIUSAD Q0 -0 01 JOJIGIYU] LISOLI02 SAPIADIY) 0zZ-92¢80¢-a {301A185 J0 INY) *SU|| PEBYISAC 00140 01 W01 L

A -d sdwind Uonas[t] JOYQIYL UOIS0L0T WO,

- g1-028808-0 AL0kL-d RelE] Joyqiy voj 0J) JeIqIyy} UCiS0LIOD)

§ Q0L -1 Ul 19487 UBYA PBSN PUe palelsd() yoleq s uoloes siiL "uanenuaauon ssdotg 1 T m.mmmmmM“m B ‘R0L1-1 SepnpY|

] BJUsUILIY SPUS|g OS|E WRISAS SIYL “WSAS PESYISAQ SU] JO UOISON0L) JUBARl] pue ‘091 -0 0} BIMOULE SNoanbe pue 'aul) Jodea PRAYISAD (1| |-2) B4} BIA

Hd 10100 01 091 10 PUE 0011~ O} BIUOLIWY BRIAOIL O} S| uDRoas SIY) J0 aseding ayl £-GG882E-Q | 0011-D 0} 2oLy SNOBRDY Pue v201 }-d sdwng uonoslu] oy g1
22-00T80E-C

g1-0Z¢808-a (patepljeAay]

. O1aN 104

po8y BpNaY Al of $ieoweyD Bulesap apinod o} s| uo)as sy 4o 9sodind Ay §-2598¢¢-0 ~d o UONONE 3U} 0} /901 L-d YBnoIl waD | L-A 0F [BorusYD Suplesag "z|
91-1E£E80E-0

uopuany ubisag sbumein SaPON

60077 T\ - 600/ (Saeq SIsAuy

-/

S

i

weld Ny TjepmY

bucnamucosch...?_o




Vdd

0080000-dSD-¥SND

eyd'60-10-71
0LOZ/GEIE ‘P blLio ¥ [BASY WHd 2PPNID + ON PUOWILDIY LOJASUS GODZ JaWUEN S)it
12-60¢80¢€-U
pZ-G0£80€-0
§1-£0£80¢-Q
2008260 . m_.ﬂ_wmmﬂwmh
WP ysel; au) Ul |2ACWISI }jBS SSBAIOUI 0] €01 LA O} 1e8Y-ad apladld £-65882¢-Q 20 b-A O B/WSS) |- PUB IBIING g¥ L |-d WO} Bup] 8jokosy 8pniD 10H €T
e . R . AU [ m.w.monwom.n S T ———
EFL99ECQ
SE-yOEROE-O
“Jajem pauteiua Buniswsl AUE 3o Ysey o) pug ‘aujf Juden SL-E0EB0C-T [PejEpIEARY]
PRIWIAC €0L L-A BJA 00L |-0 0} 3pruo ui [ebajew By ‘foy ysey o} osly [0RUOD JPLIOJYD £-65882¢-G ‘001 1-0 0} Jodea peaylaan pue izl Lt
Joj Jexiw ofnsnen g o) weeljsdys epnio peysey e £|ddns o} pue‘uies} 1eBueyaxs Ry -3 puB D/8/¥801 LT JO sul 18Ut 0) ‘Ora/vZ0oL L-d Bupnpu) pue yBnoy
Alepuodes syl o] amssesd ySiy 1e apruo paysey spiaoid o} 51 UoRDES SIY] Yo asoding sy r-eeeeIs-a swiojjoq Bugpnpul ‘g0 L~ WNID YSeld wenys apnig) payesaq ze
l-2ee80e-a
azZ-evea0e-a
¥1-€2280€-Q
*JUe} 4588280 .bgoummv Mamm%_u_w“mww
HEDU JOJEM J04|2SIP 50| L-A WU |10 WINE pue ssebap o] st LoNo9s sy} Jo asodind ay ) §-25eZe-a seli-jJo Inos pue geL k- 0] Sul WS IS ‘501 |-A YUe L J9)Bpn J9jjesaq © 1
61-g1E80€-Q
L1-2eEB0E-Q
al-teegoe-a
Pi-£2e802-Q
9L-0¥eR0E-q
‘GLLL-A 01 281BM t45892e-q "Jalem Jos u:ﬁw%%ﬂﬂww_w
Inos $$a0xa pue ‘g0 L-A O Jajep dnaxepy eplaciy o} St UofReg sly} jo eseding ay) §-26882¢-Q -A '(268-Q) 121em paa) sapog Jopdyo BupnpLl Isiem dneyew 601 1-A 0T
&i-91e¥se-a
Zi-06LE1€-0
ig-fegllea
£3-2L£802-Q
6i-61£80¢-4
g-6e25ee-q
0Z-20€80E-0 [potepieasy)]
uoyuelu| ubiseq sBumels) S3pON
mooow - 6002/4€/8 'se18Q SisjBuY g :6%20 v améw%zoc_ﬁOz;o




vd3
1080000-980-¥YSNO

eyd60-10-24

0L02/92/¢ paluiid FLIOG 1BASY WHd 3pMD v ON PUSLHIIY UGIASYD GOOZ ‘SleN 3|l
0z-g0£802-Q
LZ-60E90E-a

L4-01€80E-Q [PeepieAy]

»-£68825-0 *2bE-3 pUe 61 14-T eq sassediy

'weajs Buneraush pue wreid sy oju Bujwos apnio gim teey BuiBueyoxs Bunnos Wanng SON ‘004D 01 HOBY 8% 1 1-T PUB 'LLL1-T "WigkLL

£q 1noapis 3% Butsn got L-0 01 Buijcos apiacid of 1 UoRDAS Syl 40 esodind By £-558R2E-Q -d 4Bnouy) 0oL -0 wold xnyay Buljemnonn sWoRog suaydsowly ‘0
21-01¢80€-Q

radd|s e se sjoe fabuop ou ULAIDD S|y, "aD|ASS 0c-80£80E-d [palepesayl

J0IN0 S| £114-3 'YEZ)L/6 L)L 1o B 10y 8Bing e apjacid o] S| uoyoas s|uL 30 asading sy £-568R2E-0 "0 11-0 Buipnoul pue o} Q0L =D WK MEIQA IN93PIS | 62
91-0¥e80e-Q

- . y [pasepieasy]

‘PaRY BPIUY Y Ul SOPUOIYS D) BINGYU E'P299€E6-0 ‘eull 18|l arY00LE-4 0}

01 J8pJO Ul /W00 + L= JO J8jul 84} o} aisneo A|ddns 0} §] ucoes st o esodind sy 9-0499€€-Q | AU U] 8Y) uBNOIY) ‘POL L-d UBNOILL O} -1 W Uopoafuy 3NsneD ‘ez
2i-128802-Q
G-EL99EE-O
6-2299¢5-d
9-1.499€¢-Q

9-0.99Ee-0 [parepyzAaY]

2772589080 "LAZI L L-Ad Stepeay seb jany soeuin

*s@0eUIn o) of seb jany aplacid 03 !pL L1 0] ‘sraddoyd yBnosuy ‘sia)jonuos ainssaud seb [an) oot L-4 woy

=0 Bupslus a10jeq LWESAS PI) SPNID O} 1Y 58] PPE O) S| L0038 S|} 4o asodind au] p-ecagee-d wajshs seb jany Sulpnjou; 'gry00 | L -4 Se0RUINg LWNIGY JHAYTSOUNY “LZ
vE-5oes0e-a
0g-80€808-0
Y-£499€8-0
9-0298€2-C

“aUOZ YSBY Q0L -0 O] JU9S pue 0500280 [patep)asay)

aineiadwe) Jadoid ayy o) parcdea puz pajeay 51 8pmHY ) 'UOROS SIU) U ‘B/Y00LL 'G01L L-9 w0 apaydso)y

-4 's85BWIN) BY) 0) apno pajeaysid ‘payesap apwoid 0} 81 uoyaas siyy Jo asodind syy £-55R0Z8-Q all o1 8/¥004 1-4 uBnoiy ] zpG-01H pue Lpg-DIM Wods aprs pejeseq "oz
¥2-60£902-a

- - {pajepieAsu]

80¢e-0 A

‘sjenpeid Sivoe 2PS-0IH SBpNPuY "afv00 L -4 10 18Ul ey 0 §691 L-3 Pue J-ygL -1

Bulj0oD eym 00 | [~ 0] A3ua 0} 1o1d BBNI JEaYRId 0) LIORDAS SIY) 40 sseaind syl F-EC982E-0 | 'GLLL-TPLLI-E CELEL-T 'L LL-T YBnody) 201 L-d wioy 8pnuo pajjesa "¢

¥Z-50€£808-0 —.Uwﬂ.mﬁ__m>mm_

~$0EQOE- Rt

“sionpoad §i-0 d ~OIH $9pNioUl "g/v004 L4 JO BUl 12(W 2U) O) WwGaL1-T "t LLL-3 'a/volLLL

Buijooa slUm 01 L-oF 01 Anus 0 Joud apnsa jesyaid 0 st vonoes siy; Jo asodind ay) P-€59BEZE-Q -3 '601 -3 "0/8/V/R0L L-T UBnony 20t 1~ woud apnug pallesaq vz

uousiu ubisag sBupmelq B3PON

mooo_. - 600Z/1E/8 $ARQ SISA|UY

welg :émueo -

bmczmmucoEﬁQ_,mxo




Yd3

¢080000-9S0-¥SNO

0L0ZI9Z/E PELI

FEJOQ

eyd'g0-10-24
[BASYH Wid B8PNID  ON PUOLLIYDIY UOIABYD) S00Z ‘SLUBN B[]

"VI68) k-d 01 3anpoid

s g seplaoud wsgsAs syl "WFSAS yoeqdund o} youanb AsusBlawa 5ys £ pue 0911-0
o ypeqdwnd se 9/ g sepirosd 0§(e WASAS "gR4 -3 Ul WERIS #0G| SIBIOUab puR 59111
-3 U aprud o) jeayzad spimoid '09L -0 01 HOEA 1009 0] 5f Uoloas i) Jo asodind sy

SI-¥0£80£-Q

Ll-2Ze808-Q

¥2-502R0€-A

L1-01€80¢€-d

6L-E8P01LE-T

0g~92eR0e-a

L-€9882e-g

§-9588Z¢-0

€-55882¢-0

Ipajepleasy)
"YIB81 b-dl O} jonpord oys g seplacid weyshs sty) '/80-AH
eln xumnaE:Q XS QOIS J wolg _._ucmnu Aousfiiawe SRR 0S| Q9L
-0 O] §/VZRLL-M PUB E/7181 1M UBnoIYl w/ggl - woy yeqdwnd ofs |
8 s@pN[RU| 09 -0 0} ¥oBG pue gg| |-3 PUB J-vy9lt L-3 Ybnoy) 'vozo-Ad
0] ¥/88E 1-d UBnesyy 091 4-0 Wwoi4 xnjey Bulienoid WoNes wnnseA ‘oo

i
i
'
i

'80[A1aS JO N0 71 1-3

-afiexyuer of Gujol yonpord Bujoos pue apnio Bupeay-aid sium Jued LHP 8K O Jnoaps
paddis aplaotd o) pue !0ziL-0 Ui (Jar) In0apIS Z# USey o] 51 UoHOeS Sy} Jo asodind sy}

8-g€e5ee-d

Zi-lotg0e-a

L 1-6+£80¢-C

61-Z1£80¢-Q

Zl-ere80e-a

Li-0le8oe-a

02-80£80¢-0

i-£agece-a

§-2488ze-a
£-658eZe-d

[perepyeAsy]

*1HG 01 paay oy se of osje ues "g/9-M 1 ebeyuel Jor pjod

0 6Z1 }-3 01 10 'paa) joy SE 1 HP 0} O L-3 pue €01 L-3 ubnou) ‘wezt L
~d YBRou) *0z L 1-0 Jaddig o/s Z# YBnouy) o | L-0 Wely D3PS Z# 28

{"anjatas
Jo 1o uaye) uaaq sey J5z-1 yue ) -ebeyur o) Bujob 1onpold o8 | 000 6} pue ‘apnio
Bupeay-aad syum ueid THP 241 01 INDBPIS L4 10Y aplacid o0 &) uopoes 1y} o asodind 8y,

g-eegsee-d

£-ggesee-a
£1-¥2€80£-Q

8l-21¢80£-Q

Zi-l0gg0e-a

£1-01¢80€-a

L-£988Z¢-U

G-2688Z7¢-a

£-g5e8de-d

[peiepEASy]
“(afeyue 18p PlOY) 629-31 USY) PUE §LL1-F 0] 40 Pa8) oy Se LHF AUl |
0} g/¥501 1.3 UBNOIYL "WBZ L LG L1 L-cl UBNOIUT 01 | 1-0 WO IMSPIS L 'LE

GL-rpOCROE-a

¥e-q0e80e-Q

o

6007” ;vv - BOOZ/LE/R "sa1eq sish|euy eld g™ 7

J

{apnID i

Alauysypuolutar* Alasy)
!



vd3

£080000-4S0-YSND

eyd60-40-Z1
01 02/92/€ PajUId FlLio g [BASY YiHd 3pNID $ ON PUOLUYMNY UBIASYD BOOZ BLIeN 3)ld
LL-BEER0EQ
ZL-#2E80E-Q
Di-EGE80E-Q
gi-26€e0e-Q
61-ZIER0E-0
22-11e80E-Q
0Z-80£€0e-a
Si-po£e0e-a
1-£19G6¢€€-Q
reoagzed {parepieaay]
YSNi} 1B3S IROBPIS 2§ SO} ANNOBG B OS[E €1 INDSPIS b "INDSPIS b PUR ©F 430G 104 sleds £-5CoRze-q sdwnd 1o 1B 8 o) sy peleInosse pug LWs)sAs ysn))
2 81 & b-d "1 41-3 YBnoayy yeaysud apnio sapiacid os|e Loinoas sy sduind po 4By e 2% syt sapNnou) os(e syl 'eBevue) 0y F ) 1-3 ybnosyy uewy o Jou NML
0} Ysny (ees epinoid 0S|e puE N L 0} ITOSPIS 1 epiacsd 0 5| uo[ives $|uy) jo esodind ey F-£5992€-Q Q1 £h4L-8 PUB Y/6F | End YBNOIY] 0¥ L0 PUNCIE passediq Inoepss i 'L
ZZ-L1E20E0 _umﬁﬁﬂ,wﬁ
"80IMRS IO 00 81 OFHL-D | 0Z-908808-0 | OL 6k} L-D Wold wimay todep sapnay| 'Butdld Leyxny puy oF}L-0 96
: 8-652588-0
L1-p2€80¢-0
. Bl-21£802-Q
51-p0E80S-Q
0Z-80€90E-A
Ze-higsoe-d
L£8882Ze-0 [parepyerayl
] +-£60925-0] O L LD o1 wesys Buddins sepnioul
alzyjur) 0] 6Ujof USYM GE | |3 U| JNOSPIS C# S|COD OS|B WAISAS SIYL "Z) | L-3 1) apnio 0s|y ‘afeque; |oysem 0 pue §¢1 -3 YBnoayl Jo LHQg 8y} ol uey 'z L-3
Buneayard a|ym Uelg THA Su) 0 Insapis ¢4 spiaoid o) s1EOIDAS S|U) Jo asodind sy £-geeeze-0 PUB VB L L-d/BE L L-d YBNOIUL UaY} 081 L-0) 01 0D} L-D Lol INISPIS £4 "GE
6-9vlbze-a
L1-8E€80€-Q
SL-r0ER0E-Q
Li-peesoe-a
LL-2ZE80801 lporeppeacy]
‘B8 L-cf PUE BZL[-dd 40} 1-219566-0 "9} PIS3 ¢f01Y ©} 182 J4/3991L-3 yBnoly) sseoxe
aleds UOWLLOD B S| VERE L-d @pnia o] Jeayad sapnoxd ¢( L1~ sfeyue] 0] $890X6 pue N2 BpIS § SOPNOLY 0S|y (OMEONH) JOT 03 #1LL-T PUE v/B8EL -8
dO"d ©1 ¥ L3 PUB /8L L-d UBN0IU; 1n0Bpis g4 8IN0s 91 $| 1o|j0as siy Jo ssodind sy} g-a588zE-Q Bupnjou; pue yBnoly) d-wgl | 1+3 JO 19RO {8 HOGN WO SIUS /S BF FE
uofuajuy ubiseq . . sBupesq o SOpON .

moaﬁr uv -moom:maaoﬁcma_mc«‘

-
Weld :C%Eo v

bm::m%%E%Qﬁ:O




vd3

¥080000-9S0-YSNO

. eyd'§0- 102k
0L0Z/azZIE ‘palllid EI LR |eAsy WHd 80AI2 § ON PUOUIESIY UOIASUT BOO7 ‘SWEN 3|l
SB 8/v00L1°d 0} SIWON0Q JaYdsoLte S2IN0I 0S]E Y/S0| ko "UWINIOO WNNDJBA OZLL-D §-os8eeta ‘0911040 18lu|
01 091t L-4 uBnoag 1 Bunos Ag swoiiog sraydsowe jeay of s uonoas sy jo asodind ayy -GGUREe-(1 BYL Ol (91 1~ UBNOI WSO L L-o WIDY SLLONI0Q ULLN|oD Jaudsowty ‘bt
L-2ELEET-Q
LZ2-60£80E-Q
SL-y0e80e-Q
ZL-10£80¢-Q
02-80E80E-C
- ) [perepenay]
E-ssgaze-d "00LL-0 O BN LHA/LHP SAPNIOU[ O8Iy 001 L-A PUB HDLY
"0k 1~ O} PAINCI AJIBUUCU 10U s} By deN "0OL L p-pgeeze-a O} Plojuew WY 101d WoJj Bydeu JSULoIURUY/LHI S3ENPK| 001 1-0
=M PUE 001 1D 0} FIO}UEL Jiwj joid woelf eyjydey JaULOHUSUY/L I S8PNIaU| “pas) apno 03 SVBJ WU 8ZL1-3 pue gotL-Z ybnosy) Jeuyjebo) usy) 's,.8011-3 Jo 5,20
auy s 1eay abueyoxa 01 YO Ly Buisn £q poL 1-D 100D of §1 uoioas sty Jo asodind ayy), 5-2589Z5-3 -3 yBnouyy 1yds ‘gzt 1-d YBnouy) xnpat Buneinain doy ausydsouny ¢k
0-012L5¢-Q
L1-22€808-Q
. . [petep)enay}
“PAPUHG PUE SDIAISS JO INO AJUANNG ) /9] |-d ‘BUOZ YSE} 00 | g1 eteot-a VISOLid B W/E8LI-d 'BLLI
-0 0} sdiund 1o LINNDEeA JOU 94} JO SJUBA BSED AU} BINad 0] §t U0I0aS I} Jo asodind ay ), 02-92¢00€-Q | -d "WBLEL-d "WIBSLl-d 6%} i-d "WIBOL L~d 'W/SOLL-d WO SjUSA dwing g
{-zezsee-a
‘EF 8pON Y pauiquos “{ualelado 07-50£80¢-Q
[BULIQU J0U) GOL L~ O IO 8U|j B|2A08 YSBILeA0 By} O} RRINOE Y ued siy) “Buissesordatr [pereplEnay]
105 00t L3 O Yoeq eydey {HO/LHE 9100 © §] UONoas siu Jo ssedind ay) £-9589E8-0 'Ch SPOU Ylim pAUIUOD "0 L-O O BUIYLEN LHQ/LHF LY
02-80880£-0
Li-AZEROE-C
0Z-92€80¢-d
‘PRPUNG PUB SDIAISS JO N0 AJUBLND S JBLE-d "WES)S O] 19jem poaj 18I0y 5-05897%-0 [patepienay)
Buaaucos Aq youanb yse|psao Qg1 L0 841 SI1002 825 1-3 "00L1-0 9 pinby ysepuana ‘001 1-0 0} 5890x3 pue
90405 01 pUE 09} -0 ©f youanb pimbi yserano apiacid o) st vonass siyL jo esodind ayy £-66292¢-0 | 0911-D o) saphaas g/} 1-3 ybnoxy) wiaLLi-d YBnoay) yse|uass 091 1-0 oF
L1-¥2£80¢-0 [patepiensy]
61-21£80¢-Q {dozvH
/5 9 Ul PEISA0D) BAIBS 2/ 0 10} PISN mou Bujdid usop-unl pue w65 Lo
WIBS L1-d 0 uolons o} papulqg st S1-#0£80E-q
wajshs pue 'soimes ul sebuol ou 81 jonpaid € se o/s g3 -dnpEls pue 'dnues|d 'umapinys ‘P NML
Sulnp |ane; 484 IN0 BPIS G# UMOP |000 pue jnodind si voRDaS SV o esodind ey LZ-60E90E-Q | O/S G#10Y O] PUB G¥ 1 1-3 0% §1} L-J YBNOoIU} /EG| }-d W0l N0 RIS G# '6S
lZ-60£80€-Q
. - [paiepiieAgy]
‘uwinfes U Buisy woj saunjeydse 0z-80£80¢-d 0L -0 o] yseq
Bunueasid "0 1-0 o) yoeqduwnd jns apis g# apiwaid o) €1 vo(93s S|y Jo asodind 3y £-650026-Q | pedwnd pue '§50-Ad Ybnoiy) ‘w951 L-d Ybnouy soeqdind jnoaps go ‘gt
B-LETHEE-Q
uoguayy ubisegy sBuimeas SOPON
§007 } - 6002/4E/9 'seje(] Ssishjleuy luelg _..QOvao v E:%%%EEQEE




Vd3

6080000-9S0-¥SND

. eyd's0-10-2}
DLG2/9TIC (PRl vLioE {BASY WHd 8PNID {7 ON PUOLLLDIM UOIASLD §00Z 8LUEN ajld
ybBnouy pinby swaonoq anj 1-0 o1 188y [euonippe apmaid 03 $1 LOI0AS SIU Jo asodind ay) 5-a5e87e-0 09} -4 J0BUIN} ULINOD WLNNSBA By
[paiepyeAcy]
32{ALBS JO INO 5| WBISAS SIY L
‘Bujsooep sre-wieals Aq jou 'BuibBid Aq aucp mou s| sesewn; au Jo Bupjooap 'A|jetionppy *Bujelid L1gyixne pue Wnip JNOXO0D] BX0D 861 LA 'SF
€L-Z2¥EBCE-d
91-0rERGE-A
Zl-ebeene-qQ
0Z-9EER08-Q
9-8229¢2-Q
‘wes)s Bu|dduis se 091 1-3 O ¥4-GEE208-0 [pe1EpitEAY)
[05U0D MO} UO WES)S pIjeayladns apiaozd pue 'gg) -4 Ul Wes)s pajenies ay) jeayladns ‘091 -0 0 09} t-4 ¢bnomy) wess pajeinies
"1 LA Ul WeSNS ]S OF WIodp DINDY ING-¥I0UY 03 5] UCHISS SIY} 40 asadind ay L $-960887¢-Q sapnjou[ "Buidid Arelixae pue $G1L-A WNIP IN0-400UY WESIS OIS 06 "L
23-22€80€-CG
0Z-80€80¢C
Si-0pe80LE-d
§-£499¢¢-Q
9-[289¢€-A
9-Q§229€8-0
‘09 L-: J0J U238} Ajnoaa pue gl | -0 0] wea)s Bulddn)s pajeayladns sapinold oSy ¥L8L9EE-0
‘WG sy wodp wess Ap 0gd 08l sepeiedas ZLEVERCEa
s80nposd pue Wedls Jom DS 05] PUE Jojem paa) 19)104 0y $103){02 05|81 “W/ZLLL-d gL-ZPER0E-a
sdwnd Jelem pes) Jel0q Bunenonsel Jo) Wp aBINS B 81 ££LL-A “LZLEA ©} 0OL|-d PUE
/Y001 L-d Whnony) Jsjem pas) 18)10g dneyeLu saeosl 0] st toljoas siy) jo esodind ay | ¥1-9ECROE-O [palapeasy)
093 1-d 205 Weajs Aoojaa sopnpoul ‘Butdid Arefxne pue £/ LA wnip
‘221 L-A 01 428G UoieseUsh Wea)s P-EEERZEU | Lesigsapnioul 00110 0} WESIS patEeyIednS 'AJE SIpNOU] WES)S j8m
#0% 1 12 40} 04 L-=f DUE "G/900L L-d ‘98 14-3 '84) 1-3 '9¥14-3 O W/LLLk-d UBnomy) g-gcgpze-a | S% LLLL-A0130BQ PUB E/900LL-o PUB 09114 ‘881 1-3 '8} |3 ‘S¥L -3 0
L4V B/ WO RRTRINDAD St I81eM paa) Iajjaq apphaas ‘fllBuCIPPY "09L L-d PUE 9/Y00L) V/LLLI-d UBNGIYE 27| L-A Wi0I) BIDADD) JISIEMPTD) I)108 "2L11-A O) D9 L-d
-4 BJA L/ L-A O} dn-sxeLll J5jem pad) Ja|Iog epIAdIt o) st LoNoas iy je asodind sy £-06802¢-¢1 | pue gre0oL -4 ubnons phi-Ad uBrosy dn-axew pue Jajem peay J3og "9y
‘(p-1 9/8) s1onpotd IN28pIs JUSIANP N0 PUR SLEIOCY 0z"80t80Ea [pateplienay]
ouaydsowye ‘sujjesel pealisso o) pee) pnIo JIsIp 0] St HoNDIS SIUG 30 asodind sy ¢-0CeeRe-cl ‘Buidid Alenixne pue gl L-0 ULWNGY ayd SOl ‘St
9-0499£€-Q
' 0Z2-92¢80¢-Q
¥-42288€°0
Z-higise-a
“Uoljenalo doof Jous Aousbiswe 0Z-80£80¢-a [palepiesay]
uojuey ubiseq sBumerq SOPON
%oﬂ ik - G00Z/1E/8 :SBIEQ SISAIRUY e PO pit fisuyopuounyg”  1eyd
!\.\ - . \\




vd3

9080000-d80-VSNO

eyd'e0-10-24
010Z/9z/E paiulid Tl lo 0l [EA8M YHd 6piD  ON PUCLUYSTY UDIABYD BT :SIEN 8]
[peieplienay]
82|A18% 10 N0 Q9L i~ ¥-£0680¢-Q 20uas J0 1IN0 991 -3 "Buydid Areyixne pug 994 -3 #S
¥Z-S0ER0E-O
L2188 |
0Z-59ZER0E-a
L1-6ZER0E-0
‘09114 0} (doct poys) mo|) ssedia [paiepienay}
Aouabirowa pug SWoRoq 08} (-0 0) youanb piset apiaoid o st u01308s s} Jo asodind ayy 5-968826-Q ‘091 4= ©} §58dAg Azuabiawe pue gl |0 O} Yousnb pisay ‘¢g
1-$5685¢-a
§-0v60¥E-a
13-8E€80E-0
L1-6Z£808-Q
G1-82¢80¢-Q .
0z-92¢R0¢-a |
‘doo| Huoy Joj ;
$pgL1-3 0] paIN0I 8q ABW INg 'abeyue) YAS 0] pajnol ABULGU St Hodxa pIsay Wy 10/d YZ-50£80E-0
8Y} 0} L.90-AT ubnouy) pajnos vay; 51 pisey “pes) Spnid Bujieaysid ‘g/vegs L-3 Ybnoag ZL-102808-C [peieptEARY]
M0} 89S W @/ L LT YBnoaus el Mol 13(je1ed Ut §/6s| 1-3 YBroiy) ‘anssetL ‘abeyUR] YOS ) 190-A7 PUR @/VEa -3 UBRoIy) 'an0) L 1-3 pue 9/VEaLY
- ubnou) wrga L-d Buisn swoyog 0811-0 dwind o} 5| UoR0ss st o osoding ayt §-9588Z¢-¢ -2 'a/v891L4-M 'W/GoL L-d UBNOLY SWONRO ULINOD WANJBA 091 D) 26
vi-g2ee0e-a ;
e-LPERoe-a |
"GLILAVBAL LA 01 £90-ATT PUB /861 L-d UBNOIL] peInok st 1ajem 09l L Z2-00£80€- _
-/ [0JIUOS 23] UG JBPESY 152140 ojaydsow)e ay) 01 10 pag) apn o] 09l L-d ybnoay :
PGl S48 SUOLIEI0IPAY 0L L-A "W/LZ1L-M 'Slossaiduio Alaacosl SEB JUaA 9U) O} PAIna 9l-1€£80¢£-a lperepieney]
sl Jodea aly pue Yo paduind pue pajesedas aue Jajem pue |19) spinbil sUL "$OLL-A e-2599ze-Cl 'GLIE-NBQ) LA O £90-ATT PUB /601 L-d UBNGIY) 091 |-A Loy
PUE '00LL-A 06} 1-A JO 51009 JalEM 8} wolj pinbi| 3uj §199(165 0S8 05| |-A 09L1-A oul Ja1am Jn0G "paa) 8pnIo 0] FG-AT PUE /091 E-d YBNoIYy |10 GaE1-A S3PRjOUL
09} L-7) 10 PEBUIAAD BY] 1LOJ) SaseS pue spinb (B 1081102 0} 5| Yoloes sIU; jo asodind sy ¢-268826-00 | ‘Buidid Kieixne pue ‘gg| |-A WNIP [B3S PEALISAO ULLN(CD WINROBA LG
al-leeeoe-a
01-0e€80e-a
[palepiaray]
02-92EROE-Q 5 'SL9LEM J0 38Ul
0) sebi jon; pue ' -, JOXESIQ WNNJEA 3Ly SaPNjoL| OS(E Ualjoas si
e-reguzedl ) seb jon) pue 'Leg-Ad 1axe8Iq Ll SapN[oU| OS(E UORDSS SIY 1
‘081 1-0 uj WnnoeA 5-958828-0 091 E-A J0 J9IUE OF 1205 1-T LM 1-T 'BIV0SL 13 PUR ID/E/VEGLL
¢ SURUIRW OSTY "GO L-A ) WsY) ejnol pue spinbly esuspuod 0} sIsBUEyOXa puUB SIONpe Y PUB O/E/V 191 1N 'QID/SY0S ) LM UBnoy) siodeA peaysas 09l
. 0 sajas e ybnony) seseb peayiano Qo[-0 29Ul 91n0J O} S| UoiDes syl 1o asodind ayf §-25887¢6-0 -0 pue wea)s sapnou) “Buidid Aelixne pue 10| L-A Jojeledas wesls oG
’ 9E-§£€80E-
o-8Z.L9tE-Q

yL2L98e-Q

600~ v" - 600Z/LE/3 seje( sisklpuy

Wl Ny

Hmuao i

!

Aaulysypuoigd /H;mco




Vdd

£080000-9S0-¥YSNO

eyd'60-£0-21
010Z/9Z/€ pajuld FLioLL [2ADY YiHd 8PNID ¢ ON PUOLUIYDY UQIABYD §00T OLUEN alid
‘paddes-1e 1 pUg '85IAISS JO JN0 S| UOIDES S ) 61-61€80€-Q | 4assSEEAP GZ| |-A 0) J1EsUIPUOD pue Budid Aeyixne BUIph{SUl ‘08| 1-A 29
h Ipoiepliensy]
"Pasowa) Uaaq arey sduwind xnjgay -paddeb-ne si pue aa1A1as JO N0 §] UOYRDAS SIYY 61-61£80£-0 | 0811-D 0] 081 |-A LAy XNSY “19
*pisel WnN3eA pue (g '/ ‘g4 0/S) oz9zesoEd {paEplEASY]
'$INOSPLS WNNDBA 881U} OLUE $tUOl0q QO L L) ||BSIP J8YUNY 0] 51 UoRoas siu) Jo asodind ay | §-9588Z¢-0 “Buidd Ag|ixne pue uwn|og wnnosA 0gl 1-o 08
§1-26£80¢-Q
LL-R££80E-
21-22€802-Q
0Z-92£80¢€-a
Ll-F2ee0e-a
BB b-d PUE GLLL-d JO} BJads UOLILKS & S! \Y6] )| §1-¥0EB0E-Q
-d '8pn1o oy jeayssd sepiaold 601 1-T '$62 1 LY BA sdwind jio Aneay 03 ysny [eas sapinoid L-Z1958S-a [parepijieaay]
0S[2 9/8 ) "Jepesy pas) N3L 0) 5830X8 10 Oy 03 801 L-3 ybnosy pue 'grve0l LN sdwnd 10 Aeay of Ysny [eas sapraoid os|e
ybneayy uay 'vea | L-d/ELL L-d YBR0IYYINISPIS # BIN0J 0] $1 UON0ES SIy} jo ssodind ey | §-96882¢-C1 9/5 2 'NM /DO 01 VBRL L-d/6L ) 1-d UBnolL) 081 1-0 WOl INespIS 14 68
0-012496-C :
e
0Z-92€R0e-a !
IR |
. 2pnio 71-10€805°Q | [PorepiieAaL]
0] 1eayaud apiaoid sZ01 |-3 "09L L-D 014084 'H/YRALL-M PUB g9 -3 '$Z0[ L-3 YBnaiy) "8Va9LL-M PUR 630-Ad BlA 09} L-0 01 891 }-3 pue O-VZ0H -3 UBnosy)
wa91 b-o Buisn xnyas Bujie|n2so doy winnoea apiaod of st uooes siyy 4o esodind ay 5988820 ViI8gl L-a 1o uoions ay) 6} 0G| -0 Wiod) xn|iat Buneinolis doj WNneA gs
o-glzise-a
0z-3ZE80E-d
L1-¥2E80E-0
61-21€80¢-Q
1Z-60€80€-Q
Sl-vogg0e-a
k-2 19580 |pareplienay]
‘S3lel pag) paseasou| L-£9887¢-0 ‘SkLL
o} enp sdwnd pue Budid umop-uni 976 § 535N mou Walshe ors 9 eyl "ebexue) pjod Jo Joy -3 ela abeyur) 0] PI0D 9/S § SOPNPUE "ES0-Ad JC LO0-AL BIA PIS) JOU NYL
N3LL 01 VIESL L-d Jo/pue 6aL L-d YBnolys snoepis g4 3inod o 51 Uojoes siu jo esodind sy} §-558826-0 1 O1VW/BG|1-d J0o/pue 595 f-d JO LOONS BU) 0 091 10 WK INJ8pIS S “ LG
1L-8££80€-Q |
N y IpeiepiizAGy]
'$19|007) Je yau +i-62es0ed (s5BAAQ MOl UILW) £6O-AL
Je). G "ON 0} £81 L-d YBnosy) pisal WNNSEA 1S00G 0} S| U0108S SiL) 4o asodind syt $-959RZE-Q | SepNiou] 'sulf JBL § 0} 269-Ad PUE 291 |~d UBROIY) WNNPISaY WUNAJeA "9G
{peteplieasy]

‘JUE|d WoI) PBACLUS) PLE &JIAIBS JO N0 B§AYISLL-T

Jue)d Welj peaoLIs) pue SDIAISS
0110 g/2911-3 "8/7491 -8 YBnoy) g9 -3 Wwod) tinnplses WUNROBA, 5§

il

6007 % ~ GOOE/EMR '$9jBQ SISA[RUY

va_zo ¥

Apuyjey puowyy’

H_‘:EO




Ydd

8020000-dSO-¥YSNO

. eyd'60-10-2t
0L0Z/ge/e ‘pajuNd rLiozL [BASYH WHd #PNIQ ¥ ON PUOLIYDIY UoIASYD GDOT EWeN 21l4
SNOJEA 0) W/D0PE-d wolt Aiddns rajem Buiood apiaosd 01 §f UCHDas sIY) Jo ssodind sy p-Ziv0lLe-a 05|Y "W/00YS-o sduund pue Lz6-3 '00pe-3 slemoy Jayean Bujood ‘69
24-2v£802-Q
#1-9¥£802-Q
.u:m_.:a_ﬂcm 8-1PEe0E-G
10 s903)d SnoleA o} paIngl sI SED |ang 'uonIpPE Ul *09L L4 PUB S/Y001 -4 10} sioenbar #-BEYOPE-O [Petepieasy]
aunssaid seb 1an} 01 g1 |-y UBnouy} 'SaoBLIn By 3O JAIBA YO0I] 1004 00} BW 0} 091 1-4 pue B/vYO0L -4 Jo} sioienbal ainssaid seb (ang 0] 961 L-Y yBnoiy
‘Wwnup inoyoouy seb [eng 'asLL-A YBnong seb sn) 81nol o) 8t UCHISS S Jo esodind ayL P-E0e9ze-o 'SBAJEA N00IE 1004 00} PUB OB L-A USnoly L Alepunog seg |and g9
B-¥EZGEE-O
ZL-¥EEBOE-
‘Jalay 0} PRINGL S| WIZLL LA WOl PINDIT "W/ LEL £l-eeeg0e-d Ipaepiensy]
- J0 18|l 8y} 0} pajnal s) yord|ids Jossaduwiod ay] Wieid §ZH o# 8yl of abieis puooss Z-485016-0 “18]|0)U00 YRS /LAY L-Y 53pNOU] Ja18I O} GL0/GL0
VL4 L L) UBneIyy painos ual) §1 sB6 JUSA PasUspuoOUn UYL wizli1-A W a0ES 18y -0 01 WZL1 L-A woy pinbi| pue llueld GZ4 G# O 95e)s puodas wrLiLL
W/LLELY Wil S[euajew pasuapuooun Aue Ino 3oouy o} 5| MODes Syl jo ssodind ayf ¢-lsa8ze-a -y Burpnioul pue yBroany "wiz L 1-A Bulpnjoul pue yBnoay seb Juap t19
0Z-8¥£e0£-Q
Zl-peeg0e-a
£-E£E808-Q
Ll-geegoe-a
Z-285018-Q |peieplEASYL]
WIZLL LA B0 181U BU) 01 W24 | L-T Pue S10853:dtlod WZLE A0 181U 0] Wz 2L |- ‘181009 aBesiail Aiaacoat
sBe)s 181 w714 LU uBnosL) seb juaa 121 )-A olnos 0] st uojjaes sy jo esodind ey €-15882¢-Q sib Juaa yBnolus ‘9BzIS 151)f WL 21 1% UBnoay 423 -A woy 536 Juap "09
Li-Zeeg0e-a
Z-L8S01LE-Q {paieplEASY]
"UONINS 861 [-d ©1 W/ LLLY-d 4Bnaily pinbi "Uopjons 861 L-d o1 VY LLL b-d UBNOIUY SWIONOG LLLL-A
8]R0J 0] PUE “L4 | |-A uf $B6 Juea woyy pinby esowal o] s1 uoroes sty) jo esodind sy} £-26082€-0  Sepniou} ‘Buidid Arejixne pue winip jno)oouy Algaoae) seB JUsA LLLL-A 68
L1-2€£80¢-Q
510550.dW0D [ 2| L~ JO §SO| JO JUaAe 9L-1££808-0
au} ui WweisAs seb uaa ayl up aunssald aziujULL 0] joI2d O3 Pol |e9S doo| B SBY LLLL-T z-295016-01 tperepljeaay]
of 19Ut syl “(winup jnoyoouy abels iy Jossaldios Aancoas seb uaa) L/ LA 01 WILZLL '620+A" PUE |Eas doo| Sapn[ou] il -3
-3 uBinoiy; seb joyes pue seb Juea 091 L-A ‘G431 L-A 2IN0. 0 81 UKYas siy} Jo asodind ay | £-46882€-0  BIA LZ11-A 0 18)U1 0) SeB f818) pUR 091 E-A PUB GLEL-A WO SBE JUBA "9
6-pETSee-Q
S]EDI|[BAS
LL-2EER08-T v .www_;mm
‘abejUe) 101d-Y0 OF W/GLL L-d UBNOIY /1 L-A WO 1AJEM INOS SN0 0 PUB 18611 Z-28501¢-0 ' LHN '® LHQ '1H woyy sef juaa sapnjoul 0S|y "£L0-AT BIA §6€-1 01 W/SL11
“AQ IO GLLL-A WIS PUB GLL L-A W JBYEM Inos seBap o] usyl !G4} |-A 01 AlloaNp 20 ‘G411 ~dd UBNoI) G2L 1-A WIOL JBIBM JNOS PUB 'GLL LA 01621 1T YBnayl THN
A 01 621 1-3 UBNomy) sweals Jalem Inos 10jd-110 S1n0) 0} 8 UI3s s1y) Jo asodind ayy c-JGRRZE-O 2 1HQO 'SZHG wou) 1ayem Inos sapnjouy "Buidid Ase)ixne pue g7 1-A €9
LI-ZEE80E-Q
{peiepliEABY]
‘09L1-A WD jEIS 0] pUE

6007 v_. - 800271578 'saleq sIsAjeuy

ued ny

.v%eo i




Yd3

6080000-94S0-¥SND

eyd-s0-40-2t
QLOZ/9E/E ‘Pl FLIOEL [2ARY WHd @PMD # ON PUOLILDIY LOAJYD GO0E OWEN 2|4
}1-6T882¢-Q
9-G&E£RAL-a
2Z-11EB0E-A ‘WUBld 11O { 8Y) O} [EIBUBYG) SENss| jo uolssnosiq  dn-deips, ‘6L
BpIA-HUN - $8NSS| UMOPINYS/ANUEIS Pl
{pajepleaay}
£erecesos-a "ZLEE-A 91 Y080 BrySLIE-) sdes L, Budwng o2seg ybnoiyy
‘8001 1-4 12 WajsAs Jauing L2-20e116-O pinbyj pue 'go0 L L= 0} pue &iZe-M Jojonp3 ybnouly) seb juaa saphou|
MHAE3a ey SepNjOUL 0S{E SIUL 'B0011-d 01 §LEE-A PUB Z128-A ulinom) sed juen ssaoxa 10d INONOOUY GL1E-A O) UBLL Z1ZE-A ) SBB U9A | LLE/0LLE-Q PUR 2128
ainol pue saxoq 2Bins Ny o} usboipu apimoid o) S| voNoas sy} jo asodind 8y, £-559878-0 -A PUE | LLE/0L1E-Q O usBonm Bupniout ‘wasAs seq Juea nuasd ‘el
FARTA A T
Zl-91¢wse-a
{perepienay]
"BIIALTS JO N0 3B Y/QLZE-d sdwnd pue pric-t juel zh-osiele-a “{samin)
- L1ZE-L 01 ¥8-d PUB Zba-d YBNoI 9ZLE-L WD} (|0 paISAODa) SSENIIUI
"9-1L SWNIp uoqes uobien pue gaYoyLE-Y sia)y Beg Lg-LeEL1E-g 0S|y "9~} SWMUp LoQED LOB|RD PUR £/V0PLE-Y Sial Beg sapnjou|
OF W/t L E-d UBNOYL 191eM DUR Z|ZE-A OF 10 LS SBUSS *LLLE/DLLE-Q Ul JS1EM PUE |10 Tosegze-a | OSIV “SAING B0 PRUILING V/Z6}E-d 'SAWnd P39 Salltd ibLE-d sdwnd
[BUCHIPPE $aleiedas O5|e UOHORS SIU 'L LZe-1 01 Jo Buissanordas Jof aprin i J9Y3e 0) PaleInosse SapnU| "ZLZE-A NUBL (1O PAURUNG 'L | |£-a/04 LE-q soxog
1 30 puE NHEIQ WOl |10 PRIACIS! PRILILNS BADLUSS 0] S| UOHIeS S|4} 10 esodmd eyl £-B8589Z6-Q aBing 'yuey (10 paleasey gz i¢-1 Buipnioul 1o pesactal AHAIa 2L
21-¥2£80€-Q
g-GEEZGEL-Q
L1-82£80€-Q
‘dn Bupies juaasid 0} 1109 slesedas € uo 5191003 pg| |-3 ubnoly) pajnos sorirze-a [pateptieAsy]
S| WESIS SIS 0G| "USIEINDIID ANLIEIS U0 paay apnid o} yoeq 1o abexue) 1810 0) way) (155-Ad)} weld Jo uoy) 03 doof Buol 16 158} 40,01 OF A//AAIPOL |
Bunos aiojaq Qr2ya/YES L L-3 Ul SIonpord 1530 002 0] S UONO3S SiyE Jo asodind ayg L-2199EE-d -3 yBnoiy) pisat pue SINDBRIS B1L/AfY # SEPNIUY ‘CGrOMaHaL L-g "LL
22-22e80e-g
1 L-6¥€90E-Q
EL-¥5E90E-0
LEEA : . [paiepieasy)
0} 861 |-d yBinonjy padwind s) pinby 'AteAodsal sefb aiey pue are|j ay} of paInol ale saseb Byecstea ‘(@sn u
3yl g6} L-A Buisn wojsks jaljal sy Uy SPINkY| NG Ya0u3 0 §] UOKOAS SIY} JO asadind 8y L 0Z-bEE0E-Q | 10U) YEE | 1-A SBPNISU] ‘961 4-d duund pue wiip InoxdoUy jalies gsLE-A DL
LL-B6Z8BZE-Q
L-829€0E-d
9-6¥9€1LE-Q
9-8¥9€LE-Q
6-5¥E80E-0
9L-0¥€80E-CQ
‘§8SUBPUCTH {pereplieaay)
pESYIBAa 0] 18]8m Buljood apiaoid g ygzg-d UOHBIUSLUNIISY] Pue *siaj00D 'sdund E-¥¥E80E-a ‘GAVOEG-d WOl ISiEM SApN|UL
uoljueu| ubisaen sBumerg SIPON

mooop - B00Z/LEMR 1selE] S1sd|BuY

weid :OSao i

bm:__amn:oE:m ASYD




Ydd

0180000-dSO-¥YSND
eyd'go-10-21
0LOZ/9T/E peluld fljo i |EADY YHd €pnJD ¢ ON PUOLILDIY UOEABYD 00T :BWEN 3)td
s00: v_ - BOOZ/LE/8 5918 Sishleuy Weidny PRI b Lsuiaypucya” jreuo

.
¢ i -
g :



